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BENCHTOP DIGITAL LCD MULTIMETER £79: 


m@ Measures AC/DC Volts, @ Manual Or Autoranging 
22-195 Current And Resistance Facility 













POCKET AUTORAN 


MULTIMETER £195 
@ Measures To 400V AC/DC 
& Includes Mini Probes And Folding 


Case 22-171 












PROBE-STYLE 7 
MULTIMETER -29.; 


@ Fully Automatic Range 
And Polarity _ 











For The Best In High Quality Electronics 


Over 400 Tandy Stores And Dealerships Nationwide. 
See Yellow Pages For Address Of Store Nearest You. 


InterTAN U.K. Ltd., Tandy Centre, Leamore Lane, 
Walsall, West Midlands. WS2 7PS_ Tel: 0922 710000 











Designed for telescope monitoring, our 
computer controlled interface can track 
the heavens or be used for more down- 
to-earth functions. Are the days 
numbered for snap-shot films? - Barry 
Fox examines the emerging electronic 
technology that could revolutionise the 
still-photography scene. Transputers 
already revolutionise significant areas 
of digital processing, for an elite 
minority, but anyone with computing 
experience can learn to use them, as 
Robert Penfold found when reviewing a 
new transputer training system. All 
these features and many more are in an 
advanced state of preparation - we’re 
already shaping the future for you : 
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batteries which are automatically 
recharged by the base station. 

Other features include a low 
charge indicator; base station may be 
wall and desk mounted; pushbutton 
dialling; last number redial facility; 
easy plug in connection to British 
Telecom socket; and headset 
earpiece volume control. 

The ET1200 has a memory recall 
facility and can store up to 16 digits 
in each of nine memory locations. 
These numbers can be erased 
whenever required by storing a new 
number in the same memory location. 


R epresenting the latest in active 
telephone technology the two 
new Tandy cordless phones offer the 
facility to receive or make telephone 
calls anywhere in the office, home, 
or outside, up to 100 metres from the 
base unit. 

Both the ET1100 and ET1200 
telephones offer the following 
features: The handset will operate up 
to approximately 100 metres from 
the base station. A security system 
which prevents unauthorised use of 
the telephone line. The handset is 
powered by nickel cadmium 
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Cirkit have sent their biggest catalogue I have yet seen. It has 
over 300 A4 pages which reflect the company's growth in their 
specialised field of electronic component distribution. Many new 
names and products have been added, and there's a new and easy to 
use index which allows component selection by manufacturer, part 
number or description. With 25 main sections covering alarms to 
wound components, this catalogue belongs in the workshop of 
anyone seriously interested in electronic components. Cirkit 













LOOK NO HAN 


E: onducting a telephone 
conversation when occupied in 
domestic pursuits has never been 
easy. Trying to do both usually 
results in burning the sauce, dripping 
paint all over the carpet, ruining the 
flower arrangement or at the very 
least creating a crick in the neck! 
The ‘hands-free’ operated telephone 
has been available to the business 
sector for some time but now 
Audioline is introducing a hands free 
telephone, MODEL TEL 38, which is 


aa 


ideal for active telephone users. The 
TEL 38 allows the user to conduct a 
conversation without picking up the 
receiver and is operated simply by 
pressing a 'speaker' button when the 
telephone is ringing. 

This stylish phone is also suitable 
for the design-conscious business as 
it features tone/pulse switching and 
compatibility with professional 
switchboards. Other features include 
a ten number memory and speaker 
and ringer volume control. 

So whether at home or in the office 
the Audioline TEL 38 is the telephone 
you can use with your hands tied! 

It is available in white, grey and 
beige at approximately £49.95 from 
all good telephone stockists. 

For further information please 
contact Liz Bolton and Associates 
on 01-328-4992/4729. 





Both cordless telephones are 
styled in white and grey. The ET1100 
(catalogue no 43-7302) is priced at 
£69.95, and the ET1200 (catalogue 
no 43-7303) is priced at £79.95. The 
telephones are on sale at all 258 
Tandy stores and also through 
selected authorised Tandy dealers. 





Holdings plc, Park Lane, Broxbourne, Herts, EN1O 7NQ. 0992 
444111. 

Compstock have sent a massive computer printout of their 
semiconductor product ranges, 40 pages of them. In addition to 
listing the products by type, description and price, they quote the 
quantity held in stock. A glance down the lists suggests that you are 
likely to find nearly any semiconductor for which you are 
searching. This a list you should not miss. Compstock (Hobby) 
Electronics Ltd, Compstock House, London Road, Stanford le 
Hope, Essex, $S17 OJU. 0375 360062. 

Cricklewood's 1989 component catalogue I gave publicity to a 
few months back, but as they have been kind enough to send me 
another, I am only too pleased to mention it again. It has a cover 
price of £1, but it's an extremely worthwhile cat to have around, 
with 100 pages, liberally illustrated, full of components and 
hardware essential to any constructor. They also have quantity price 
structuring for many items, so you can save money on bulk 
purchases. Cricklewood Electronics Ltd, 40 Cricklewood 
Broadway, London NW2 3ET. 01-450 0995. 

Display Electronics have sent a News Flyer of several pages 
highlighting a few of their goods. The flyer lists a variety of 
products, including acoustic couplers, computer joysticks, computer 
mains filters, disc drives, motors and pumps, and much more. One 
interesting product is the Telebox, which they say turns most 
computer monitors into a quality colour tv, from around £30. 
Their bundle packs look appetising as well, mixes of components 
at remarkable prices. Display Electronics, 32 Biggin Way, Upper 
Norwood, London SE19 3XF. 01-679 4414. 
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: hen Alan Amos, MP for 
Hexham, and the Greenhead 
arish Council asked for lights in the 
llage payphone kiosks at Greenhead 
| Northumberland, British Telecom 
epped in with space-age power, 
sing a solar panel to harness the 
lergy required. 

The solar panel charges a battery 
iring the daytime. At night the light 
yerates for around four minutes each 
ne the door is opened, which is 
‘ually long enough for most calls. 
ittery life is extended by using 
ned lighting periods in this way. 
1e panel is almost maintenance-free, 
cept for the occasional wipe over 
th a damp cloth by British Telecom 


JALLM 


Vhe solution to the £6,000 

- domestic telephone bill could be 
ally with us, thanks to Britain's 
ding telephone accessories 
nufacturer Commtel Consumer 
>ctronics plc. It has just announced 
+ availability of the all British call- 
tring unit — the Callminder. 
Callminder locks into the master 








technician Michael Algeo. 

Two designs of solar panels are 
now to be tested in 40 payphones 
around the country over the next three 
months. 

British Telecom's Payphone 
maintenance manager in Cumbria, 
Dave Randall, said "We try to provide 
lights wherever possible in public 
payphones. In this case laying on mains 
electricity was out of the question, so I 
am very pleased that we have been able 
to get both of Greenhead's kiosks 
included in the trial. 

"We were looking for sites 
throughout the UK where a broad 
range of daylight conditions existed, 
and Greenhead was considered ideal." 


NDER 


telephone socket and can only be 
removed by a special key. It gives 
total control of all outgoing calls from 
the socket, with the exception of 
emergency (999), freephone (0800) 
and operator faults (151) calls which 
can still be dialled. 

In addition, the unique unit enables 
the worried parent to programme up 
to seven different call-barring 
permutations. These range, for 
example, from local calls permitted at 
cheap rate only, to restricting STD 
calls to three minutes. The 
programming is done from the 
telephone handset and any calls 
outside the set programme can only 
be made via the owners special secret 
pin number. 

Families can regulate the amount 
of time people spend on the telephone 
and more importantly, control the 
numbers that they dial. With 
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If you are organising any event to do with 
electronics, big or small. drop us a line 
we shall be glad to include it here. 


OLLI. 


01-940 4625. 





722687. 






01-948 5166. 





614671. 








Callminder, parents can automatically 
stop their children spending hours on 

the phone to their friends, listening to 
fantasy games and playing interactive 
video games. 

Other than Star Services, which is 
an on-going rental facility, there is 
nothing available which offers the 
same total protection. 

Callminder retails at £49.95 and is 
available from stock. 

For further information contact: 
Steve Harper, Sales Director, 
Commtel Consumer Electronics plc, 
Fengate, Peterborough PE1 5XB. Tel: 
0733 313444. 


Please note: Some events listed here may be trade or restricted 
category only. Also, we cannot guarantee information accuracy, so 
check details with the organisers before setting out. 


Aug. 25-Sep 3. International Audio and Video Fair. Berlin. 01-408 





Noy. 7-11. Productronica. 8th International Trade Fair for 
Electronics Production. Munich Trade Fair Centre. 01-948 5166. 

















Sep. 4-6. Eurobus 89 — UK Conference. Novotel Hotel, London. 





Sep. 12-14. Optical Systems. Ramada Inn, London. 


Sep. 12-15. EPOS 89. The World's largest exhibition of retail 
information systems. Alexandra Palace, London. RMDP. 0273 








Sep. 26-28. British Laboratory Week 89. Incorporating Computer 
Aided Sciences. Olympia, London. 





Oct. 16-20. Systems, Computers and Communications. 11th 
International Trade Fair and Congress. Munich Trade Fair Centre. 





Oct. 24-26. Sensors and Systems — International Transducer 
Exhibition and Conference. Wembley Conference Centre. 0822 














BODY TALK'! 


vailable from Bruel & Kjaer is a 

Head and Torso Simulator 
(HATS) with a wide range of 
applications including simulated in- 
situ and insertion performance 
measurements on telephones, 
headsets and hearing aids, evaluation 
of hearing protectors and close- 
talking or noise-cancelling 
microphones, investigation of room 
acoustics and speech intelligibility, 
and stereo sound-field evaluation. 

The manikin accurately simulates 
the acoustic field around a human 
head and torso. It also features a built- 
in low-distortion mouth simulator 
which closely replicates the sound 
field generated by the human mouth, 
including the frequency-dependent 
motion of the acoustic centre in the 
frequency-range which is important 
for testing noise-cancelling 
microphones. 

For further information on this 
marvellous manikin, contact: Les 
Minnikin, Bruel & Kjaer (UK) Ltd, 
92 Uxbridge Road, Harrow HA3 
6BZ. Tel: 01-954 2366. 








BENCH MARK 


N ow available from Alpha Electron- 
ics is a high accuracy 4lp digit 
multimeter primarily for bench use. 
Gold Star model DM 7241 had a basic 
dc voltage accuracy of 0.05%, with all 
ranges having full overload protection. 


Laid out for clear and easy operation 
the manual ranges and functions are via 
front panel push buttons. Readings on 
the large clear 19999 count liquid 
crystal display can be held by a 
switchable measured value hold control. 


OARING VALU 


OAR's newest series of cost-saving, 

value rated, digital multimeters 
feature 3200 counts, 3!/2 digit readout, 
full scale analog bar graph displays and 
lsi circuit technology for enhanced 
accuracy, high sampling speed and 
operating ease. 

Available from Solex International, 
the SOAR hand held multimeters, 
models 3210/3220/3230, incorporate 
manual and auto ranging circuits; high 
speed sampling for the 32 segment 
analog bar graph display, which is 
many times faster than numerical 
displays; and resolutions far better 
than conventional 3!/2 digit dmms. An 
important added benefit is the longer 
battery life — 2500 hours of operation 
or more from normal alkaline "AA" 
battery cells. This is directly attributed 
to use of the special Isi circuit design. 
Audible continuity and diode testing 
functions are also included. 

Durable and built for easy, long term 
use, the new models are rated as follows: 
Model 3210 — 0.7% basic accuracy with 
high speed auto ranging and 10 amp 
current measurements, ac/dc; Model 
3220 — 0.5% basic accuracy with 30mA 
to 10A ac/dc current measurements with 
auto ranging function; Model 3230 — 
0.35% basic accuracy, auto or manual 
ranging with measurements of 300 
micro A to 10A, ac/dc current ranges. 


All models are supplied with one set 


of test leads, two AA 1.5V batteries, a 
spare fuse and an instructional manual. 

Solex International are sole UK 
agents for SOAR products. 

For further details, together with a 
free copy of their full test and measure- 
ment catalogue, contact Solex Interna- 
tional, 95 Main Street, Broughton Astley, 
Leics LE9 6RE. Tel: 0455 283486. 





he new HD8366 from Delta Ohm 
is a digital light meter that may be 
used for measuring lighting levels out- 
side and inside buildings for scientific 
or industrial purposes, accident 
prevention, aesthetics and agriculture. 
Electricians and lighting experts, 
accident prevention officers (checking 
against glare or insufficient lighting), 
architects, designers of stands for 
exhibitions and fairs, decorators and 
horticulturists have all found that this 
portable lightmeter is a reliable 
measuring instrument. 
Being a digital instrument, there is 


DELTA LIGHT 


Both dc and ac voltage have five 
ranges, a 10 microvolt resolution and 
maximum readings of 1000V and 
750V respectively. Alternating and 
direct current is to 20A in five ranges 
with a best resolution on the 
1.9999mA range of 0.1microA. 

Resistance, with its own front 
panel adjust control for the 199.99 
ohms range, goes from 10m ohms to 
20M ohms in six very useful ranges. 
Continuity indication with an audible 
tone is a separate function. 

Housed in a sturdy and robust abs 
case with an adjustable tilt 
stand/carrying handle model 7241 
measures 210 x 76 x 260mm and 
weighs 1.5kg. Fully guaranteed by 
Alpha for 12 months, this latest high 
accuracy, low cost instrument is 
supplied with a mains lead for 
switchable 110V or 240V mains use, 
test leads, spare fuse and operating 
instructions. The price quoted is £169 
plus vat. 

For further information contact: 
Alpha Electronics Ltd, Unit 5, 
Linstock Trading Estate, Wigan 
Road, Atherton, Manchester M29 
OQA. Tel: 0942 873434. 

















no risk of possible damage due to 
intense lighting, a fault commonly 
found in instruments using a 
traditional analogue meter. A self- 
zeroing circuit allows the 
measurement of a very low lighting 
levels with excellent stability. 

Most commercial light meters use 
a selenium cell as the sensor, as its 
spectral response is very similar to 
that of the human eye. Selenium cells, 
however, have the disadvantage of the 
so-called "memory effect" (the value 
indicated may be influenced by the 
previous readings, particularly 








PHASE 
POWER 


ewly available from the IR 

Group is the Kenwood PD Seri 
of benchtop regulated dc power 
supplies, which employ a novel 
phase-control technique with a built 
in pre-regulator to ensure fast 
response and efficient high-stability 
supply of high currents. 

Eight models are available in the 
range: two versions of the PD18 wit 
0—10A and 0-—30A; four versions of 
the PD35 with 0—36V output at 
0-10A or 0-20A and a choice of 
analogue or digital readouts; the 
PD56 with an output of 0—-110V at 
0-SV. 

All the units feature high-accurac 
voltage setting and excellent 
temperature characteristics and 
thermal response. Remote sensing 
and protection against overvoltage, 
overcurrent and overheating are 
provided as standard, and voltage a1 
current limits are indicated by leds. 

The PD Series is available from t 
IR Group on a sales, rental or leasin 
basis. 

Contact: IR Group, Doran Hous 
Meadfield Road, Langley, Slough 
SL3 8AL. Tel: 0753 44878. 








readings taken with a high degree o 
lighting). For this reason the HD83« 
uses a silicon sensor, which does nc 
possess this disadvantage. 

The spectral response has been 
adapted to that of the human eye by 
means of a filter fitted onto the sens 
with an integral error of less than 4' 
The linearity of the sensor is better 
than +1% in the field from 0 to 
100,000 lux and +1.4% in the field 
from 100,000 to 200,000 lux. 

For further information contac 
Delta Ohm, PO Box 81, Worthing, 
Sussex BN14 3PW. Tel: 0903- 2143. 
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PC BASED EPROM 
PROGRAMMER 


S tag have introduced the first high 
quality programmer in their range 
specifically designed for use with any 
PC, (IBM PC, XT, AT or compatible), 
and catering for all the most common 
eprom device types. Known as 
Stratos, it is priced at a competitive 
£249, 

Stratos has been completely 
designed by Stag in the UK and is 
manufactured, using the latest smd 
technology, in their own fully 
automated Welwyn Garden City 
factory. It consists of a PC-bus 
compatible interface card which fits 
inside the computer together with a 
cable connected to an external unit 
which is the programming site for the 
device. The interface card is less than 
half the length of a standard PC 
expansion card format, allowing it to 
be installed in any slot in a PC or 
compatible computer. The interface 
operates reliably in any system, 
independent of clock speed. Full 
protection is offered to the 


BARCODE 
PC CARD 


"T* he special products division of 

Multiprobe Limited has launched 
‘he Multibar PC Card. By simply 
slotting the card into their computer, 
>xisting IBM PC or compatible users 
2an now enjoy the benefits of barcode 
scanning, printing and verifying at a 
fraction of the usual cost. 

At just £499 plus vat, the card is 
ideal for those companies wishing to 
take advantage of a flexible and 
>ompetitively priced barcoding 
system on the factory floor, or in the 
shop or warehouse. With Multibar, 








motherboard and bus loading is 
minimal. 

At the remote programming site, a 
32-pin, wide blade zif socket is used 
to accept the device to be 
programmed. This is housed in a 
robust metal casing and all 
connections are short circuit protected 
and current limited, preventing 
damage. A single led indicates when 
the unit is 'busy'. Like all Stag 
programmers, this PC based system 
performs a range of integrity tests in 
addition to simply programming the 
device. The hardware caters for all 
variants of Vpp and Vcc, including 
programming and verification at 
elevated voltages. All approved 
programming algorithms are used 
including Snap, Flashrite, and 
QuickPulse. 

For further information contact: 
Stag Electronic Designs Limited, Stag 
House, Tewin Court, Welwyn Garden 
City, Herts AL7 1AU. Tel: 0707 
332148. 


say the makers, you can produce 
almost any type of barcode label from 
your existing PC terminal, using the 
printer you would normally use for 
wordprocessing. 

Comprehensive print facilities are 
available and these include negative 
and mirror image printing, image 
rotation, serialised output (increment 
and decrement), and the reproduction 
of company and product logos on the 
barcode label itself. Label formatting 
is extremely flexible with Multibar 
and can be previewed on screen prior 
to printing. 

Multibar will operate in 
conjunction with all the recognised 
input devices — ccd scanner, wand, 
laser — and a wide range of printers. 
For example, 9 and 24 pin dot matrix 
printers, ink jet and laser printers, 
thermal and thermal transfer printers. 
For further details please contact: 
Kevin Cookson, Multiprobe Limited, 
Rock Bank, Clarence Road, 
Bollington, Macclesfield, Cheshire 
SK10 5JZ. Tel: 0625 74505. 
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CHIP COUNT 


This month we highlight one of the industry's first fully integrated 
smart H-bridge power ics, jointly developed by National 
Semiconductor and International Rectifier. 


LMD18200 





The LMD18200 H-bridge driver, targeted at the smart-power 
market, can drive dc and stepper motors up to a quarter-horsepower. 
Integrated on the single chip are four power dmos transistors and 
control logic, which includes internal current sensing, output short- 
circuit protection and two-stage thermal shutdown capability. 

The features, performance, reliability and size of the LMD18200 
make it perfectly suited for use in many motor-control applications. 
They include computer peripherals, such as tape and disc drives, 
printers and plotters, office equipment like scanners, copiers and fax 
machines, and automation - ie robots. 

Before the introduction of this chip, designers required separate 
power transistors and logic components in order to construct an H- 
bridge power ic. With the new device, they save time and enjoy the 
advantages that integrated intelligence brings to system designs. The 
3-amp H-bridge is fabricated with a multiple-technology process that 
uses cmos and bipolar control technology at the front end and dmos 
fet power devices as the outputs. The circuit operates at supply 
voltages from 12 to 55 volts, with a continuous output of 3A (6A 
peak). 

The on-resistance of each of the four output mosfets is 0.3 ohms, 
and turn-on/turn-off switching times are typicalfy 100ns. Input 
voltage requirements provide high noise immunity and are cmos and 
ttl compatible. The device interfaces with pulse-width modulation 
input signals and is suitable for both locked antiphase (One-wire) or 
sign-magnitude (two-wire) forms. 

The H-bridge uses Hexsense current sensing, introduced by IR and 
integrated with its Hexfet power mosfet discrete technology. 
Hexsense circuits are nearly lossless and eliminate the need for 
external low resistance, high thermal dissipation series sensing 
resistors. 

Two stage thermal shutdown sends a warning flag to the host 
system at 135°C and the device shuts down at 170°C. This feature 
prevents equipment damage or human injury in motion systems, and 
allows orderly computer system shutdowns. 

The LMD18200 H-bridge is offered in an 11-pin plastic power 
single-in-line package. Power dissipation at a case temperature of 
75°C is 25 watts in free air at an ambient temperature of 25°C. 
Maximum junction temperature is 150°C, and the ambient operating 
temperature range is -40°C to +125°C. 

Fig.1 shows the basic block diagram as published by National. 

For further information contact: National Semiconductor (UK) 
Ltd, The Maple, Kembrey Park, Swindon, Wilts, SN2 6UT. 0793 
614141. 
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eo 
still culling royalties from daisy wheel 


impact technology, Xerox could not risk 


making it obsolete. So Xerox PARC 
researchers were stuck with the obligation 
to improve the daisy. : 

_ Gabor found it was impractical to kill 


the sound by changing the platen, because 
there was then 


incompatibility with 


existing papers and inks. So he tried to 


lower the resonant feaneny and thus 


make it less intrusive. It was also 


impractical to increase the mass of the 
leaves, so he combined two tricks. - 
The physical mass of each daisy wheel 
leaf is increased to 1.2kg, by directly 
coupling it to a lever mechanism and © 
heavy metal bale bar driven by a motor 
- with heavy armature. The effective mass 
of the lever mechanism is also increased to - 
2. 25kg by connecting the levers close to — 
the axis of rotation of the bale arm. This 
. increases the moment of inertia. _ 
Gabor compares this to the difficulty of _ 
stopping. a sein wheel is grabbing 
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‘cokes near the centre, rather than the tyre : 
at the edge. 
_audibility of the ‘sound produced and 
theorises that it would be impossible to 


He stresses the lack of 


cram enough Pianos into one room, 


| however large, to produce sound as loud as 
_ from one conventional daisy wheel 
‘machine. Piano is undoubtedly, very quiet 
but the machines demonstrated in London 


emitted a potentially disturbing low 


frequency drumming sound which could 
well prove irrita 
office, especiall 


1g and fatiguing in an 
several machines were 
in use at the same time. Xerox admits to 
the problem, but says it was caused 


because the tables used for the launch 
- demonstration were "monstrosities". It 


does seem odd that a company the size of © 
launching a new concept as 


Also there is considerable confusion 
audio effect which Piano 


achieves. Savon € Cites conventional daisies 


as generating between 60dB and 80dB, 
with Piano at 46dB. Xerox employed Dr 
Geoff Leventhal, head of the Institute of 


Environmental — Engineering at the 
Southbank Polyisehnic, as a couedtank 
Leventhal used techniques specified by the 
_ International Standards Organisation, ISO, 


to measure between 64dB and 68dB, from 


old machines and 54dB from Piano. 


Dr Gabor says that dropping the sound 


by six octaves, halving the frequency six 
_ times, makes the pitch "so low it is hardly 
heard". 


Dr Leventhal says he found the 
peak energy to be at between 500 and 


- 1000Hz but admits he is not so sure about 


the six octave drop, which would puts 


Piano's sound output into the infrasound 


band. Dr Gabor sticks to his six octave 
claim but quotes much higher frequencies 
of conventional daisies. 

Xerox says the sound levels quoted are 


all on the "A" scale to match human > 
heaving and differ widely because they 


were taken at different distances from the 
machines. Xerox says it is confident that 
there is no risk of long term esta ims from 
the low frequency noise. | 
The Health and Safety Executive is 


keeping an open mind. 


"If low frequencies become dominant, 


_ the dull drumming sound could cause 
_ irritation after a while" says the HSE. "We 


need to see a frequency spectrum for old 
machines, and new machines. That is only 


to see exactly what Piano is doing”. 


So far Xerox — released no such 


: quantifying da data. 
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July 89, | enthused over the 

excitements and benefits of 
Exhibitions. For me, they probably 
rate as the most potent source of 
information on how the technological 
world is developing. Coming not far 
behind in my ratings, are Reports - the 
busy person's guides to the universe 
without hitch hiker's leg-ache. 

Ferguson have been so kind as to 
save me a lot of leg-ache, and 
telephonist's ear-ache, by sending 
me a report on the Consumer 
Electronics scene. 

We all know that consumer 
electronics are now a vital part of our 
daily lives. Ferguson's report says 
that we spent £4500 million pounds 
on related products in 1988. An 
amazing sum, but all is not yet rosy 
for manufacturer's bank balances. In 
the last quarter of 1988 there was a 
reduction in growth, as a result of 
Government efforts to curb consumer 
spending. With this pressure likely to 
continue throughout 1989, Ferguson 
predict difficult times ahead for 
manufacturers. 

One area likely to suffer is satellite 
tv. Ferguson's research indicates that 
whilst there is potential for a 
considerable satellite tv market, it is 
likely to develop more slowly than 
many people, particularly the broad- 
casters, had hoped. Despite the 
reasonable levels of consumer inter- 
est shown in satellite tv, apparently 
their current intention to purchase is 
at a relatively low level, with around 
only 14% of those interviewed inter- 
ested in receiving the new channels 


i my editorial comment of PE 
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on offer. Not surprisingly, many 


prospective purchasers seem unwilling 
to pay subscription fees for film 
channels, an obvious blow to the 
broadcasters to whom the fees are 
one of the main revenue sources. 

Furthermore, the confusion over 
the two competing and incompatible 
systems of Sky and BSB is causing 
the majority of respondents to wait 
until they know what programmes are 
on offer. However, once Sky encrypts 
and BSB is in operation, the demand 
is likely to increase. 

Those involved in tv generally can 
probably also take heart from the fact 
the tv viewing is reportedly the UK's 
favourite activity. (Odd - | thought 
reading PE and doing electronics 
would have been ...) In 1988 


ee eee ee eee eee ee eee i 





purchases of colour tvs grew by 9% 
to 4.4 million. With nearly 100% of the 
UK population already owning sets, 
over half the tvs were bought as 
additional sets. Only 4% of sales 
were first-time purchases. _ Inter- 
estingly, sales of small screen sets 
have overtaken those of large screen. 

Video penetration grew from 50% 
in 1987 to 64% in 1988, though the 
market is forecast to decline in 1989. 
Long play video recorders, however, 
are likely to continue increasing their 
market share. |, for one, have been 
converted to regarding long play 
recorders as beneficial - there can be 
few aggravations worse than running 
out of tape because of programme 
mistiming! Sales of hifi stereo models 
are forecast to rise with increased 
consumer awareness, and_ the 
introduction of more Nicam models. 
At the top end of the market, Super 
VHS will continue to find popularity. 

Surprisingly, although video photo- 
graphy is growing, only about 1.5% of 
the UK participates and we are well 
behind other Western countries in 
taking up this activity. 

The audio market findings are also 
revealing - in brief, 82% of us have 
stereo systems and 12% have more 
than one, while 13% of us own com- 
pact disc players. 

Although not covered by Ferguson's 
report, one consumer area that could 
soon make an enormous impact is 
electronic still photography. Barry Fox 
will be taking a look at this next 
month - a full length feature well 
worth reading. 

THE EDITOR 
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MAGENTA ELECTRONICS ILt 


PROJECT KITS 


Magenta supply Full Kits: Including PCB’s (or Stripboard), Hardware, Components, and Cases 
(unless stated). Please state Kit Reference Number, Kit Title and Price, when ordering. 
REPRINTS: If you do not have the issue of P.E. which includes the project, you will need to 
order the instruction reprint as an extra: 80p each. Reprints are also available separately —Send 
£1 in stamps. Magazine dates refer to Everyday Electronics. 


KIT-TITLE 


812 ULTRASONIC PET SCARER May 89 
811 MIDI PEDAL Mar 89 
810 MIDI MERGE Mar 89 
809 CALL ALERT Mar 89 
807 MINIPSU Feb 89 
CONTINUITY TESTER Feb 89 
4 CHANNEL LIGHT DIMMER Feb 89 
REACTION TIMER Dec. 88 
PHASOR (Light Controller) Dec 88 
DOWNBEAT METRONOME Dec 88 
SPECTRUM EPROM PROGRAMMER Dec 88 
SEASHELL SYNTHESISER Nov 88 
1.R. OBJECT COUNTER Nov 88 
EPROM ERASER Oct 88 
UNIVERSAL NICAD CHARGER July 88 
CABLE & PIPE LOCATOR April 88 
ENVELOPE SHAPER Mar 88 
VARIABLE 25V-2A BENCH POWER SUPPLY Feb 88 
CAR LAMP CHECKING SYST. Feb 88 
AUDIO SIGNAL GENERATOR Dec 87 
ACCENTED BEAT METRONOME Nov 87 
ACOUSTIC PROBE Nov 87 (less bolt & probe) 
VIDEO CONTROLLER Oct 87 
TRANSTEST Oct 87 
AUTOMATIC PORCH LIGHT Oct 87 
STATIC MONITOR Oct 87 
ELECTRONIC MULTIMETER Sept 87 
PERSONAL STEREO AMP Sept 87 
BURST-FIRE MAINS CONTROLLER Sept 87 
SUPER SOUND ADAPTOR Aug 87 
3 BAND 1.6-300MHz RADIO Aug 87 
BUCCANEER |.B. METAL DETECTOR inc. coils and 
case, less handle and hardware July 87 
DIGITAL COUNTER/FREQ METER (10MHz) 
inc. case July 87 
FERMOSTAT July 87 
VISUAL GUITAR TUNER Jun 87 
MINI DISCO LIGHT Jun 87 
EQUALIZER (IONISER) May 87 
ACTIVE I/R BURGLAR ALARM Mar 87 





‘EQUALISER’ IONISER 





KIT REF 707 £15.53 


A mains powered loniser that 
produces a breeze of negative 
ions in the air. A compact, 
safe, simple unit that uses a 
negligible amount of electricity. 


ULTRASONIC 
PET SCARER 





Produces high power 
ultrasound pulses. __L.E.D. 
flashes to indicate power out- 
put and level. Battery powered 
netted or via *Mains Adap- 
tor). 


KIT REF 812 £13.80 
*Mains Adaptor £1.98 


VIDEO GUARD Feb 87 

SPECTRUM SPEECH SYNTH. (no case) Feb 87 
SPECTRUM I/O PORT less case Feb 87 
CAR ALARM Dec 86 

200MHz DIG. FREQUENCY METER Nov 86 
LIGHT RIDER LAPEL BADGE Oct 86 
LIGHT RIDER DISCO VERSION 

LIGHT RIDER 16 LED VERSION 
INFRA-RED BEAM ALARM Sept 86 

TILT ALARM July 86 

PERSONAL RADIO June 86 

PA AMPLIFIER May 86 

STEREO REVERB Apr 86 

BBC MIDI INTERFACE Mar 86 

MAINS TESTER & FUSE FINDER Mar 86 
MUSICAL DOOR BELL Jan 86 

DIGITAL CAPACITANCE METER Dec 85 
SOLDERING IRON CONTROLLER Oct 85 
STEPPER MOTOR INTERFACE FOR THE BBC 
COMPUTER less case Aug 85 

1D35STEPPER MOTOR EXTRA 

OPTIONAL POWER SUPPLY PARTS 
CONTINUITY TESTER July 85 
ELECTRONIC DOORBELL June 85 

GRAPHIC EQUALISER June 85 
INSULATION TESTER Apr 85 
SPECTRUM AMPLIFIER Jan 85 

BBC MICRO AUDIO STORAGE SCOPE 
INTERFACE Nov 84 

MAINS CABLE DETECTOR Oct 84 

DRILL SPEED CONTROLLER Oct 84 

VARICAP AM RADIO May 84 

BIOLOGICAL AMPLIFIER Jan 84 

BUZZ OFF Mar 83 

2-WAY INTERCOM no case July 82 

EGG TIMER June 82 

SUSTAIN UNIT Oct 81 

IN SITU TRANSISTOR TESTER Jun 78 

WEIRD SOUND EFFECTS GEN Mar 78 

ELECTRONIC DICE Mar 77 


DIGITAL FREQUENCY 
200 MHz METER 
KIT REF 563 


An 8 digit meter 
reading from A.F. 
up to 200 MHz in 
two ranges. Large 
0.5” Red LED dis- 
play. ideal for AF 
and RF measure- 


£62.98 


etousbeeonsennatES 









ana essanamnanconerinit: 
Frequency Meter 
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ments. Amateur Bee Mee rah 
and C.B. frequen- ss ; ~ : cores 
VISUAL GUITAR 
TUNER 










, Crystal controlled, with 
ja super rotating LED 
\display. Indicates high, 
‘low, and exact degree 

™ iof mistuning. Use with 
&  |pick-up or mic. Also has 
audible output. 





KIT REF E711 £21.99 


3 BAND SHORTWAVE 
RADIO a 
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OUR KIT 
REF 718 £26.53 


Covers 1.6-30 MHz in 3 bands using 
modern miniature coils. Audio 
Output is via a built-in loudspeaker. 
Advanced design gives excellent 
stability, sensitivity and selectivity. 
Simple to build. 





TOP KIT: 


MOSFET VARIABLE BENC! 
25V 2.5A POWER SUPPLY 








A superb design giving 0-25V and 0-2.5A. Twin p 
meters indicate Voltage and Current. Voltage is ' 
able from zero to 25V. 

Current-Limit control allows Constant Current ch 
ing of NICAD batteries, and protects circuits from o 
load. A Toroidal transformer MOSFET power ou 
device, and Quad op-amp IC design give excellent 
formance. 


OUR KIT REF. 769 £49.73 







COMPONENTS, KITS, BOOKS, TOOLS, 
MOTORS, GEARS, PULLEYS, OPTICAL 
FIBRES, ROBOTICS, AND MUCH MUCH 
MORE-IN OUR 


CATALOGUE £1.00 







MOTOR- 
GEARBOX ASSEMBLIES 


Miniature gearboxes 
complete with quality 
electric motor. Variable 
ratios by fitting 1to 6 
gears. 1.5—-4.5v, 3-2200 
rpm. Long 3mm shaft. 
ideal for robots and 
buggies. 





SMALL (MGS) £3.49 LARGE (MGL) £3.98 


ADVENTURES 
WITH ELECTRONICS 


BOOK £4.75 PACK £20.98 
An easy to follow book suitable for all 


ages. No soldering, uses an S DEC 
breadboard. Lots of clear diagrams 
and instructions to build 16 projects. 
Component pack includes S DEC and 
all components for the projects. 







LEGO Technic Sets 


TEACHERS WE ARE STOCKISTS OF METRES. 







THE WHOLE RANGE. CONTACT US Nine 
FOR BROCHURES. VERY COMPET- | assorted 
ITIVE PRICES AND QUICK DELIVERIES 
types 
& data. 





STEPPING MOTORS 12 
VOLT 


7) [48 STEPS | 200 STEPS -<.. £1 99 
& 035 | Mo200 5) 
erasoleieso ©] 
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MAGENTA ELECTRONICS LTD ADD £1 P&P TO ALL ORDERS. 
PE 13 HUNTER STREET, PRICES INCLUDE VAT. 
BURTON-ON-TRENT, SAE ALL ENQUIRIES. 


STAFFS. DE14 2ST. OFFICIAL ORDERS WELCOME 
0283 65435, Mon-Fri 9-5 Sat 9-2 OVERSEAS: Payment must be 





Access/Barclaycard (Visa) by sterling. 
Pf O Mi Mi A G - N T A phone or post. IRISH REPUBLIC and BFPO. UK 
, 24 hr Answerphone for credit PRICES. 

card orders. 

Our prices include VAT 





A SELECTION OF OUR BEST PROJECT KITS 
As usual these kits come complete with printed circuit boards, cases, D : G ITA L CA PAC ITAN C E Mi ETE Fe 


all components, nits, screws, wire etc. All have been tested by our 
engineers (many of them are Our Own designs) to i 
ensure that you get excellent results. 


INSULATION TESTER 

An electronic High Voltage tester for mains 
appliances and wiring. An inverter circuit 
produces 500 volts from a PP3 battery and 





Simple and accurate (1%) measurements 
of capacitors from a few pF up to 1,000 
uF. Clear 5 digit LED display indicates 
exact value. Three ranges -- pF, nF,. 
and uF. Just connect the 
Capacitor, press the 
button and read the 














applies it to the circuit under test. Reads value. 

insulati to 100 M hms. C letel 

oe £4155 
OUR KIT REF 444 £19.58 REF 493 









MAGENTA 


*“LOWCOST* 


40SS-ASSEMBLER : y ty, 
"AILABLE 
0.00 


ISK) 






68020 
PLUG-IN UPGRADE 

NOW AVAILABLE 
PLEASE ASK FOR DETAILS 


MICROPROCESSOR 
“TRAINER 
AND SINGLE 






















BY SCHOOLS 
COLLEGES & BOARD 
UNIVERSITIES COMPUTER 
U.K & WORLDWIDE DIT Dp : 


“PERFECT FOR ROBOTICS \ £1949 F 
APPLICATIONS REQUIRING INC v4, 
POWER AND SPEED* 


OTHER OPTIONS, DATA PACKS, 
AND LITERATURE AVAILABLE 
— SEND FOR DETAILS. 





e Full SMHz 68000 Processor with 16 bit data bus. e Dual U.A.R.T. allows simultaneous connection of printer and 

© Top-ciass monitor program included on two Eproms. terminal. 

e Communicates via RS232 interface to terminal, BBC computer, ¢ Add-on options include: G64 Bus, 68230 P.I.T. 8k and 32K Ram 
P.C. computer etc. upgrades, and line by line assesmbier. 

e Use as a Trainer, or as a stand-alone computer system. e Available from stock now — with support literature and full 

e Fast, powertul processing — ideal for real time control systems. technical back up. 


STANDARD SYSTEM IN KIT FORM (Ref 600) £110.00 68230 P.I.T. ADD ON OPTION (Ref 603) 
STANDARD SYSTEM BUILT & TESTED £190.00 G64 BUS ADD-ON (Ref 604) 


LINE BY LINE ASSEMBLER PROGRAM (INEPROM) £ 27.00 8K x416RAMUPGRADE (Ref 605) 
POWER SUPPLY (Ref 609) £ 13.99 32K 16 RAM UPGRADE Ref 606 
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s part of the competition we held 
AG PE Feb 89 we also ran a mini- 

survey on the types of test gear 
you rated as workshop f vourites. Regular 
readers will have seen th t from the results 
published in the Juue issue _ signal 
generators came fourth, and frequency 
counters came eighth. I commented at the 
time that I agreed with the fourth position 
but regarded a frequency counter as the 
fifth most important. 





COleINITINE 
IMPORTANCE 





Confirmation of that importance was 
thoroughly brought home to me recently 
when I was experimenting with a complex 
set of circuits relating to precision analysis 
of certain long wave radio transmissions. 
All five principle categories of test gear 
were in use, two digital multimeters, a 
multi-trace scope, two power supplies, two 
signal generators and a frequency counter. 
As the circuit complexity and monitoring 
requirements grew, so too did my 
frustration. It became increasingly obvious 
that the signal generators and _ the 
frequency counter had seen better days 
and were showing acute signs of senile 
dementia. 

The stabilities of the tuning controls and 
range switches were the main problems 
with the generators, though the XR2206 





FREQUEN 


The Editor's completed unit 


By counting time 
as a frequent 
function your Ed 
bridges the 
generation gap 
with his 
multipurpose 
workshop test aid. 











8-DIGIT COUNTER 


Browsing through the catalogues of 
many PE advertisers and other suppliers, I 
found that Cirkit sell a PCIM300 8-digit 
Icd up/down counter which appeared to 
meet my needs. It features 8mm display 
height, Schmitt trigger clock input, leading 
zero blanking, and store and reset inputs 
for operation as either a frequency or 
period counter. It has a power supply 
operating range of 3V to 6V, drawing only 
1.7mA. 

The internal circuit is based on two 
synchronously cascaded MM74C947 four- 
digit counter circuits which directly drive 


CY COUNTER 


AND DUAL-GENERATOR 





vco chip of one of them seemed to have 
developed an internal linearity problem as 
well. The accuracy of the frequency 
counter also became questionable. So too 
for a while did the scope accuracy, but 
after running a series of tests, it was 
confirmed that the scope was ok, but that 
it was the counter that had become 
inaccurate, by about 6%. 

I had designed and built the counter and 
generators quite a few years ago and 
decided that rather than completely 
overhaul them I would replace them with a 
new combined design. At the same time 
the counter readout range would be 
increased from four digits to eight, taking 
advantage of one of the newer families of 
integrated counter and lcd _ display 
modules. 

Dropping the experimental radio circuit 
for a while I got out paper, pencil and pcb 
pads, and came up with the design I now 
share with you. 

It consists of an eight digit frequency 
counter capable of monitoring frequencies 
to around 4MHz, an audio sine/triangle 
wave generator with a range from nearly- 
dc to in excess of 20kHz, and a 
squarewave generator with a range from 
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around 0.5Hz to about 1.4MHz. The 
complete block diagram is shown in Fig.1. 
Let's look at the counter first. 





FILTER 


the built-in 8-digit Icd display. The 
manufacturer's quoted clock frequency is 
typically 3MHz, though in practice could 
be either side of this (my own sample 
appears to have a limit of about 1.5MHz). 


COUNTER / 
DISPLAY 


Jk 


Fig.1. Block diagram of 
the complete frequency 
counter/generator. 
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Fig.2 shows .the block diagram of the 
MM74C947 and Fig.3 shows the internal 
connections of the counter and display 
module, both as given in the National 
Semiconductor CMOS Logic Databook. 


CONTROL 


CO NIBINEIONS 





For correct operation of the module as a 
frequency counter, there are five control 
conditions to be met. The Enable pin must 
be high to allow the chips to count. The 
Up/down pin should be high to allow the 
count to proceed upwards. With the Store 
pin high the results of the counting will 
not be displayed on the Icd readout; the 
count will proceed but will not be seen on 
the display until Store is taken low, 
whereupon the counter contents will be 
transferred to internal latches feeding the 
display. Normally, Reset is held high; 
taking it low will reset the counter to zero. 
The counter clock input is triggered by the 
trailing (negative) edge of the clock pulse 
(a fact that doesn't really concern us in this 
application). 

The function of the two pins marked EL 
was quoted on the data sheet supplied with 
the counter module as being the backlight 
connections, but their use was not 
explained. So, purely out of academic 
interest, I rang the source company whose 
name was on the data sheet (not Cirkit) 
and asked how they should be connected. 
This appeared to cause a __ little 
consternation. Apparently their engineers 
had never used them! Later they rang me 
back and said that the module had no 
backlight built in and that a separate 
module was required for that function. As 
I don't really intend to use the counter in 
the dark I didn't pursue the matter further! 


SAMPLING RATES 


Much thought was given to the rate at 
which the counter should sample the input 
frequency. There is much to be said for 
having a high sampling update rate since 
short-term variations in clock frequency 
can be monitored. On my previous counter 
I used a sample rate of 10Hz which 
allowed for rapid updating when changing 
frequency generator rates. In reality I 
found this to be a bit too fast since the less 
significant digits tended to jitter in their 
readout. For this new circuit I have opted 
for a sampling period of precisely one 
second, so automatically ensuring that the 
readout is in Hertz on the normal range. It 
also simplifies the control circuit. 

By using a 32768Hz crystal as the basic 
sample rate controller, it is only necessary 
to divide by 32768 in order to achieve a 
rate of 1Hz. Since 32768 is 2'°, all we need 
is a 15-stage binary divider after the 
crystal oscillator. However, a sampling 
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TEST GEAR PROJECT = 





MM74C947 


DIGIT 1 (LSD) OIGIT 2 


SEGMENT SEGMENT 
ORIVER ORIVER 


LEADING 
ZERO OUT 


ENABLE 
DECADE 
COUNTER 
CLOCK 


UP/DOWN 
RESET 


OSCILLATOR 


MASTER/ 
SLAVE 
DETECTOR 


7 7 7 7 
; DECODER DECODER OECODEA DECODER 
(LZ) (t21) 





DIGIT 3 DIGIT 4 (MSD) 


7 


SEGMENT 
DRIVER 


? 
SEGMENT 
DRIVER 


LEADING 
ZERO IN 


LATCH 
4 
DECADE 
COUNTER 


BACKPLANE 
IN/OUT 


Fig.2. (above) Block diagram for the MM74C947, and 
Fig.3. (below) How two may be cascaded. 


Synchronous Cascading—MM74C947 


a 
Lot 


CARRY BACKPLANE 


RESET MSD (SLAVE)** 
MM74C947 
STORE 


CLOCK aurenere 


OSCILLATOR 


RESET 
STORE 
COUNT INPUT 


Sletets : 


LSD (MASTER)** 
MM74C947 
STORE 
ENABLE 
CLOCK 
OSCILLATOR rH Lz0 count 
ENABLE 


**To correctly implement leading zero blanking, the 
least significant device must be the master. 


*Master/slave selection is arbitrary and dependent only on which oscillator pin is grounded. 





rate of one second must take into account 
how you use the clocking pulse. A 
Squarewave of 1Hz consists of a pulse 
having a high period of 0.Ssecs and a low 
period of 0.5secs. I felt it was easier to 
control the counter allowing it to count 
only during a low logic period of precisely 
one second. To achieve this, of course, all 


Fig.4. Timing waveforms 


21Hz | | | 


® 4 
RAPID RESET PULSE 


we do is to add a further binary division 
stage, making it 16 stages in all. Then, by 
using a very rapid store and reset cycle, 
the high period of what in theory has 
become a 0.5Hz sample rate can be 
terminated early. The result is a sampled 
read out at almost exactly once per second. 
Fig.4. 

Fig.5 shows how we achieve the control 
sequence as a practical circuit. 


LIMING CIRCUIT 


The cmos 4060 chip used for IC3 is a 
combined oscillator and 14-stage binary 
divider. Its basic block diagram, as given 
by Motorola, is shown in Fig.6. There are 
several ways in which it can be made to 
oscillate; the method I've chosen consists 
of the configuration around the crystal, 
R16, R17, C6 and C7. Although the 
crystal would prefer to oscillate at the 
nominal frequency of 32768Hz, this rate 
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é 
74HC 


LOGIC DIAGRAM 





Q6 = Pin4 QB - Pin14 Q10 = Pin15 Vpp = Pin 16 
Q7 = Pin6 O9 = Pin 13 Vss = Pin8 


Fig.6. Logic diagram for the 4060 oscillator/divider chip. 


can be slightly modified by C6 to correct 
for any manufacturing _ tolerances. 
(Anthony Smith covered the theory of 
crystals in his Time and Frequency articles 
of PE Feb-Mar 89.) 

Using the Q14 output of IC3, the 
crystal-generated frequency is divided by 
16384. IC4 then divides by four to achieve 
a basic 0.5Hz output at pin 11. When pin 
11 is low ICSa and IC5b are inactive, with 
their respective outputs allowing the 
counter module (IC11) to count upwards, 
but without display updating. When IC4 
pin 11 goes high it triggers the monostable 
IC5a which produces a negative-going 
pulse at its pin 7 for a duration set by R18 


and C8, typically of around O.5us. This 


pulse triggers the latches within IC11 
which accept the count state as it is at that 
moment. At the end of the pulse the 
latches reclose, leaving the count state 
displayed on the Icds. Simultaneously, the 
positive-returning edge of the pulse 
triggers the second monostable IC5b 
which produces two opposed pulses of 
equal durations as set by R19 and C9, also 
of about 0.5us. The negative-going pulse 
from pin 9 resets the counter module IC11, 
and the positive-going pulse from pin 10 
resets. IC4. Consequently, IC11 counts for 
the duration that IC3 pin 11 is low, is 
updated and reset within about lus, 
whereupon the cycle recommences. 

It should be noted that although IC3 and 
IC4 may be either the standard cmos or the 
equivalent HC versions, IC5 must be the 
HC version to meet the needs of IC11. The 
standard cmos 4538 (or the more familiar 
4528) will not adequately trigger IC11. 
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SQUAREWAVE 
Cia NiciaretkOun 


A common configuration for producing 
a squarewave oscillator from two cmos 


inverters is shown in Fig.7. For 
comparatively low-frequency oscillation 
I've always found it to be a reliable 
oscillator circuit. However, data books 
caution that the configuration. can 
sometimes be reluctant to start oscillating. 
Since the oscillator is intended for use at 
close to the maximum frequency rates I 
have played it safe and used three gates, as 
in Fig.8. 


mM 
Fig. 7. 





Referring now to Fig.9, [C6a-c form the 
practical circuit derived from Fig.8. Using 
a trimmer capacitor for C10 and series of 
variable resistors, a wide range of preset 
and controllable frequencies can _ be 


Sb 
2 
4538 


COUNTER MODULE 
REAR VIEW 


$4 POLE 


produced. C10 sets the minimum 
capacitance that will reliably produce the 
maximum frequency, and VR8 presets the 
range controllable by VR6 and VR7, 
typically between about 80kHz and 
1.4MHz, depending on the value set for 
C10. VR6 is used for coarse frequency 
selection, and VR7 for fine tuning. Due to 
the nature of the formula that determines 
the frequency, VR7 has more apparent 
effect when VR6 is at lower resistance 
settings. You will notice on the audio 
oscillator described later that I have used a 
multiturn wirewound pot for finely setting 
the frequency. In that circuit it is dc being 
controlled, but in the circuit around [C6a-c 
it is an ac signal that passes through the 
pots. Since a wirewound pot can behave 
inductively it cannot be used in place of 
VR6 and VR7. If you are inquisitive and 
try it, you will find that strange things 
happen to the frequency rates as you turn 
the pot throughout its range! 


DECADE DIVIDERS 

Following the squarewave generator is 
Sic which allows for selection of 
frequency source for feeding to the 
inverting buffer IC6f. Six decade counters 
in series, together with S4, allow selection 
of the frequency sent to the counter 
module, and to the output socket via R24. 
The latter is included to _ prevent 
accidentally shorting IC6f to ground. 

IC7 to IC9 are each dual decade 
counters, having a basic block diagram as 
shown in Fig.10, from which’you will see 
that each counter consists of a divide by 
two and a divide by five section. From the 
timing diagram of Fig.11 it is apparent that 
if directly dividing by ten, the mark space 
ratio at the final output is not symmetrical. 
Though this does not matter to the 
frequency counter, it can matter when 
using the output as a signal source for 
other purposes. The way round this is to 
connect up the chip so that it first divides 
by five, and then divides by two. The 
result is a squarewave output at one tenth 
of the input frequency. 
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IC6a IC6b IC6c 


p 
TRIMMER 


VRB 10k 
Dc} 


03 
R22 100048 


Fig.9. Combined circuit for the squarewave gen 


4 VRE 
100k LIN 


{ VR? 
10k LIN 





CLOCK TO IC11 


Lor 





erator, decade dividers and input circuit. 





With six decade counters available, S4 
can select from seven options of frequency 
division, including the original frequency. 
So a 1MHz input can be selected for 
IMHz, 100kHz, 10kHz, 1kHz, 100Hz, 
10Hz, 1Hz. Since the controllable 


frequency range of IC6a-c is greater than a 
factor of ten, there is reasonable overlap 
between each switched range. 






OD Counter 





pele 
Counter 







Pin 16=Vcc¢ 
Pin 8=GND 






Fig.10. (above) Block diagram 
for the 74HC 390 and, Fig.11. 
(below) The timing diagram 


with QA connected to clock B. 


Clock A 


Reset 
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INPUT CIRCUIT 


By taking advantage of the linear range 
of one of the spare inverters of IC6, we 
can use it as a simple signal input 
amplifier. IC6d has its input and output 
connected together, forcing it to a mid- 
voltage output level. This becomes the 
reference level for the input to IC6e. 
Consequently, ac-coupled signals from the 
input socket are biased around that 
midway point. IC6e then behaves as an 
amplifier. 

S3 selects whether the input signal is ac- 
coupled via C12, or dc-coupled by by- 
passing C12. R23, D3 and D4 restrict the 
input voltage level seen by IC6e to within 
its safe region. In other words the signal 
input to S3 can exceed the 5V rating of 
IC6. Up to about +75V at S3 is acceptable 
(the rated limits set by D3 and D4). Input 
signals down to about 0.5V_ p-p 
satisfactorily swing the output of IC6e 
through the full 5V logic range providing 
the frequency is above about 50Hz. For 
lower frequency signals the input swing 
needs to be progressively greater until at 
1Hz it needs to be 4V p-p. 

The 74HC390s used for IC7-IC9 have a 
maximum frequency capability of around 
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40MHz, though the maximum input 
frequency allowed by IC6 is in the region 
of 10MHz. Although the counter module 
will only accept frequencies up to around 
3MHz (as qualified above), by selecting a 
lower division range by S4, frequencies up 
to the limit set by IC6 can be monitored. 
(if an additional switch were to be 
included to bypass IC6f, taking the input 
directly to IC7, 5V logic frequencies up to 
the maximum capability of IC7 could be 
monitored. ) 


ASSEMBLY 


The audio oscillator circuit is a 
derivative of that formed by the two 
opamps in Fig.12 in which the capacitor 
across ICA is charged at a rate set by VR, 
and in the direction determined by the 
Output state of comparator ICB. A slight 
variation on this circuit was shown in the 
Vodalek circuit of PE Aug 89. 





Fig.12. 





(You may perhaps wonder why I have 
not used an 8038 or XR2206 chip as the 
generator. Quite frankly, I'm bored with 
seeing circuits based on the 8038. It's a 
useful chip, there's no doubt, but year after 
year variations on its use have appeared 
with monotonous regularity. I really felt 
disinclined to add yet another variation to 
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VR1 VR2 100k 
44, 


RI 4k? 


VR4& 250K 01 1NL168 
7 


02 1N4148 RY 10CKk 
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the repertoire. I like the XR2206, and 
might have used it, but unfortunately it 
appears to be less widely available than it 
used to be, making its choice less viable 
for a project also destined for publication. 
So far as I can see no manufacturer has 
come up with an alternative function 
generator chip. Will someone please 
enlighten me if I'm wrong!) 

In Fig.13, IC2a is the equivalent of ICB, 
but ICA is replaced by the configuration 
around ICla and IClb. These form one 
half of an LM13600 dual 
transconductance amplifier (tca). 


OSCILLATION FACTORS 

With a tca the current present at its 
principle output, in this case pin 5, is 
determined by the current flowing into its 
control node, pin 1, and by the voltage 
differential at the two signal inputs, pins 3 
and 4. In the configuration shown here the 
current flows into Cl, so charging it. The 
charge level is buffered by IC1b and goes 
to the non-inverting input of IC2a. When 
the level passes the reference level on the 
inverting input, the comparator trips and 
its output goes high. Feedback to the 
inverting input of ICla is via R9 and D2. 
C1 now starts discharging and continues to 
do so until the comparator threshold is 
passed in the opposite direction, causing 
the output of IC2a to go low again. In this 
condition the feedback from the input of 
ICla is via VR4 and D1, allowing the 
cycle to start over again. 

The oscillation rate is set by four main 
factors, the value of Cl, the current 
flowing into the control node from the 
wiper of VR1, the feedback resistances of 
VR4 and R9, and the hysteresis control 
resistor R8. 

VR1 and VR3 form a potential divider 
across the power lines. Relative to the 
voltage level selected by VRI's wiper, 
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Fig.13. Sine and triangle wave oscillator circuit diagram. 


ICid 


+> 





Fig.14. Pcb track foil patterns 
for (above) The digital logic 
and (right) The analogue 
oscillator. 


current flows into the control node via 
VR2 and R3, the former presetting the 
maximum flow, the latter limiting it in the 
event of VR2 being set for zero resistance. 
There is minimum voltage level below 
which current will flow from the node 
rather than into it. If that happens, the 
circuit stops oscillating, consequently VR3 
is in series with VRI1 to preset the 
minimum level available at VR1's wiper. 

In my own unit I used a 100k ten-turn 
wirewound pot for VR1. If you wish to 
economise, a normal 100k lin mono rotary 
pot may be used instead, though the tuning 
resolution will be coarser. Alternatively, if 
you modify the box front panel layout, two 
pots of 100k and 10k each may be used for 
coarse and fine control, as in the oscillator 
of Fig.9. 


VRS OUT 
O 
10k LOG 


Nw 
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COMPONENTS 
FOR COMPLETE 
Bae OWENe wee NiEr 
AND TWIN OSCILLATOR 






RESISTORS 
R1, R2, R11-R13, 









R23, R24 1k (7 off) 
R3,R25,R26 4k7 (3 off) 
R4-R7, RY, R10, 

R15, R22 100k (8 off) 
R8, R14 330k (2 off) 
R16, R17 10M (2 off) 
R18-R21 10k (4 off) 







All 0.25W 5% carbon film or better. 






CAPACITORS 





Cl In polystyrene 
mri; Cl: 








C14, C15 100n polyester (5 off) 
C3 100p polystyrene 
C4 15n polyester 






5.5p-65p trimmer (2 










15p polystyrene 
22p polystyrene (2 off) 
22uF 16V elect (2 off) 


C8, C9 
C13, C16 








POTENTIOMETERS 
100k 10-turn 





VRI 








wirewound, or 100k lin mono rotary 
(see text) 

VR2 100k skeleton preset 

VR3 25k skeleton preset 

VR4 250k skeleton preset 

VR5 10k log mono rotary 

VR6 100k lin mono rotary 







10k lin mono rotary 
10k skeleton preset 







SEMICONDUCTORS 


1N4148 (4 off) 
IC1 LM13600 

IC2 TLO082 

IC3 4060 

IC4 4024 

IC5 74HC4538 
IC6 4584 
74HC390 (3 off) 
7805 











SWITCHES 
$1, S82 





min spdt (2 off) 






MISCELLANEOUS 


32768Hz crystal, box 9 x 5.25 x 2.5 in, 
pcb supports (8 off), stick on feet (4 off), 
knobs (6 off), input/output sockets to suit 
needs (4 off), 8-pin ic socket, 14-pin ic 
sockets (5 off), 16-pin ic sockets (3 off), 
printed circuit board set counter-display 
module type PCIM300 plus bezel type 
BEZ10 (from Cirkit Distribution Ltd). 
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“FREQUENCY COUNTER-GENERATOR 


WAVEFORM SHAPING 


The waveform at the output of IC1b is 
roughly triangular, and that of IC2a 
approximately a squarewave. The lack of 
linearity is caused by the nature of IC1b. 
Strictly speaking it is not an ic, but a 
Darlington transistor pair whose emitter 
voltage at pin 8 will normally be below the 
base voltage at pin 7. This voltage 
differential causes IC2a to generate an 
uneven mark-space ratio pulse train. This 
is compensated for by slightly varying the 
feedback and _ feedforward currents 
between IC2a and IClb. Hence D1, D2 
and VR4. The diodes control the current 
flow direction, and VR4 changes the rate 
for that path compared to the path via R9. 
VR4's value allows for the feedforward 
rate to be set either slower or faster than 
the feedback rate, and is adjusted until the 
waveform at pin 8 is a symmetrical 
triangle wave. 

The triangular waveform is fed to the 
shape selector S2, and then to the unity 
gain buffer IC2b. From there it goes to the 
audio output socket at an amplitude level 
controllable by VR5. Additionally, the 
triangle wave goes to the low pass filter 
circuit around ICic and IC1d, and then to 
S2. The filter's cut off frequency is 
determined by the value of C3 and the 
current flowing into the control node at pin 
16. Since this node is directly connected to 
that of ICla, the two circuits track 
together. The effect of the filter is to 
reshape the triangle into a more sinusoidal 
shape. It is not a perfect sinewave, but is 
sufficiently close it to for most purposes. If 
a more precise shape is required the best 
value for C3 should be found by 
experimentation, though note _ that 
decreasing its value too far may result in 
diminishing the signal amplitude. 

The squarewave output from IC2a is 
taken to Sic so that it can be fed to the 
counter module. It can also be used as 
Squarewave source in its own right, at the 
division rate selected by S4. R13 is 
included in the squarewave path to limit 
the maximum input voltage seen by IC6f. 

With Cl as the sole’ capacitor 
controlling the oscillation rate, the 
frequency variable by VR1 can be set for a 
range from almost zero to about 30kHz. 
On my own unit I've set for a range of 
10Hz to 20kHz. Using Sla, by switching 
in C2 in addition to Cl the range is 
lowered by about 100 times, roughly 
0.1Hz to 200Hz. S1b_ simultaneously 
switches in C4 so maintaining the filter 
tracking for sinewaves. If preferred, the 
Capacitor values may be decreased to 
increase the frequency ranges. 
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The logic circuits of Fig.5 and Fig.9 
require a 5V power line. The audio 











oscillator can also be run from a 5V 
supply, though the maximum output 
amplitude will be restricted to the 
maximum swings at IC1b and IC1d, which 
will always be at least a volt or so lower 
than the power line voltage. The audio 
circuit power line may alternatively be as 
high as 15V. Although the psu level will 
determine the signal voltage swing, it will 
also affect the frequency range. A lower 
psu voltage will produce a lower range, 
and viceversa. 

Since I already use a well stabilised 9V 
supply to drive other workshop test 
equipment, this is the psu voltage I use to 
drive the audio circuit. IC10 in Fig.15 then 
regulates the 9V down to SV for the logic 
circuits. The total current drawn varies 
with the oscillator frequencies selected, 
but the maximum is around 13mA. 

If you don't already have a suitable psu, 
the circuit shown in the Easi-Build PSU 
project of PE July 89 is recommended. 


[O76 1575] 








Fig.15. 5V regulator 


ASSEMBLY 


You will have seen that the circuits split 
into three principle sections, counter, audio 
generator and logic generator. If you 
prefer, you can build any of the three 
sections without the others. 

The audio generator has its own pcb, as 
shown in Fig.18. The counter and logic 
generator are on the same pcb, shown in 
Fig.17. 

There's nothing unusual about either 
board, so just follow normal assembly and 
checking procedures. Fig.16 shows the 
master wiring diagram for the pcbs and 
panel controls. 

There is a point to note, though, about 
the input and output sockets. Since I use a 
common ground line connecting all test 
equipment and experimental circuits I 
prefer to use single leads without 
additional earth leads to interconnect 
circuits. For this reason I use 2mm plugs 
and sockets rather than jack or BNC 
sockets. The wiring diagram reflects this 
preference. If you do not use a common 
ground line, then in addition to the signal 
lead you must also use a another lead to 
produce a common ground connection. 
Therefore, if your connections are via jack 
sockets or similar, the respective ground 
tags must be connected in order to 
complete the circuit. 
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Fig.16. (Top) Wiring details for controls and clock-counter 
module. 
Fig.17. (Above) Component layout for the digital circuits 

b. 
Fig. 8. (Right) Component layout for the analogue 
oscillator. 
Fig.19. (Below) Front panel legends as used on author's 


unit. It is a reduced size image which should be enlarged 
to give 1.1 inches between pot centres. 
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Setting-up of the preset pots and 
capacitors has been covered in the circuit 
descriptions above. Most of them can be 
adjusted correctly by observing the 
numerical readout on the Icds. The most 
critical one in terms of timing accuracy is 
C6. If you don't have an oscilloscope or 
known frequency source, leave it at a 
midway setting. Likewise, the linearity 
preset VR4 may be left in a midway 
position if a scope is not available for 
more precise alignment. 

If you are using a scope for checking 
and alignment, don't expect to see the 
Store and Reset pulses from IC5 unless the 
scope is a good one, since the pulses are 
extremely short and only occur once a 
second. 

It was with relief that I put this piece of 
test equipment into service, replacing 
other items that had seen better days. 
Perhaps I may sometime overhaul the 
other items, but this unit has removed the 
frustration I had been experiencing for a 
few weeks, and also takes up less space. 
It's now in constant use - may yours be 


likewise. PE I 
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Glass fibre P.C.B., and Drive circuits to power compatible Vu meter. Open and short circuit proof. NEON STROBE %& CALIBRATED BAL WEIGHT %& REMOVABLE HEAD 


THOUSANDS OF MODULES PURCHASED BY PROFESSIONAL USERS SHELL # '%' CARTRIDGE FIXINGS # CUE LEVER *& POWER 220/240V 


ly % =390x305mm %& SUPPLIED WITH MOUNTING CUT-OUT 
OMP100 Mk 11 Bi-Polar Output power 110 watts EMPLATE. 

R.M.S. into 4 ohms, Frequency Response 15Hz — PRICE £59.99 + £3.50 P&P. 
30KHz —3aB, T.H.D.0.01%,S.N.R. -118dB, Sens. for eyairenyYMyven alex hile ss 
Max. output 500mV at 10K, Size 355 x 115x65mm. 
PRICE £33.99 + £3.00 P&P. 


NEW SERIES I! MOS-FET MODULES Oo) ee (Okon ad <a 20) 2 mV mia tote THOUSANDS PURCHASED 
OMP/MF 100 Mos-Fet Output power 110 watts R.M.S. igiClaMOM Sis Raa (ORC aN SRR Camaraenes BY PROFESSIONAL USERS 
into 4 ohms, Frequency Response 1Hz -— 100KHz cain 

—3aB, Damping Factor, >300, Slew Rate 45V/uS, 
T.H.D. Typical 0.002%, Input Sensitivity 500mV, S.N.R. 
—125dB. Size 300 x 123 x 60mm. 

PRICE £39.99 + £3.00 P&P. 





















































STANTON AL500 GOLDRING G850 
PRICE £16.99 + 50p P&P PRICE £6.99 + 50p P&P 
























OMP/MF200 Mos-Fet Output power 200 watts R.M.S. 
into 4 ohms, Frequency Response 1Hz -— 100KHz 

¥ -3dB, Damping Factor >300, Slew Rate 50V/uS, 
T.H.D. Typical 0.001%, Input Sensitivity 500mV, S.N.R. 

-130dB. Size 300 x 155 x 100mm. 

PRICE £62.99 + £3.50 P&P. 
















NEW MXF SERIES OF POWER REL IFERS 
THREE MODELS:— MXF200 (100w + 100w) 
MXF400 (200w + 200w) MXF600 (300w + 300w) 


All power ratings R.M.S. into 4 ohms. 


FEATURES: x Independent power supplies with two Toroidal Transformers * Twin L.E.D. Vu meters * Rotary 
indended level controls * Illuminated on/off switch * XLR connectors * Standard 775mV inputs * Open and short 
Circuit proof * Latest Mos-Fets for stress free power delivery into virtually any load * High slew rate * Very low 
distortion * Aluminium cases * MXF600 Fan Cooled with D.C. Loudspeaker and Thermal Frotaction. 


USED THE WORLD OVER IN CLUBS, PUBS, CINEMAS, DISCOS ETC. 
SIZES:— MXF 200 W19"xH312" (2U)xD11" 
MXF 400 W19"xH5'%4" (3U) x D12” 
MXF 600 W19"xH51%4" (3U) x D13” 
MXF200 £171.35 | 
PRICES: MXF400 £228.85 
MXF600 £322.00 
SECURICOR DELIVERY £12.00 EACH 


OMP LINNET LOUDSPEAKERS OMP SLIDE DIMMER 
1K WATT & 2.5K WATT 


CONTROLS LOADS UP TO 1KW & 2.5KW, 















OMP/MF300 Mos-Fet Output power 300 watts R.M.S. 
into 4 ohms, Frequency Response 1Hz — 100KHz 
—3dB, Damping Factor >300, Slew Rate 60V/uS, 
* T.H.D. Typical 0.0008%, Input Sensitivity 500mV, 
S.N.R. —130dB. Size 330 x 175 x 100mm. 

PRICE £79.99 + £4.50 P&P. 






























NOTE:— MOS-FET MODULES ARE AVAILABLE IN TWO VERSIONS, STANDARD — INPUT SENS, 500mV BAND WIDTH 100KHz. 
PEC (PROFESSIONAL EQUIPMENT COMPATABLE) — INPUT SENS, 775mV, BAND WIDTH 50KHz, ORDER STANDARD OR PEC 



















. Vu METER Compatible with our four amplifiers detailed above. A very accurate visual 
- display employing 11 L.E.D. diodes (7 green, 4 red) plus an additional on/off indicator. 
Sophisticated logic control circuits for very fast rise and decay times. Tough moulded plastic 
i. Case, with tinted acrylic front. Size 84 x 27 x 45mm. 

nee PRICE £8.50 + 50p P&P. 








LOUDSPEAKERS 


LARGE SELECTION OF SPECIALIST LOUDSPEAKERS 
y AVAILABLE, INCLUDING CABINET FITTINGS, SPEAKER 
GRILLES, CROSS-OVERS AND HIGH POWER, HIGH FRE- 
QUENCY BULLETS AND HORNS, LARGE S.A.E. (30p 
STAMPED) FOR COMPLETE LIST. 


McKENZIE:— INSTRUMENTS, P.A., DISCO, ETC. 


ALL McKENZIE UNITS 8 OHMS IMPEDENCE 
8” 100 WATT C8100GPM GEN. PURPOSE, LEAD GUITAR, EXCELLENT MID., DISCO. 


































THE VERY BEST IN QUALITY AND VALUE 








MADE ESPECIALLY TO SUIT 
TODAY'S NEED FOR COM- 
PACTNESS WITH HIGH OUTPUT 
SOUND LEVELS, FINISHED IN 
HARDWEARING BLACK VYNIDE 
WITH PROTECTIVE CORNERS, 
GRILLE AND CARRYING HANDLE, 
INCORPORATES 12” DRIVER PLUS 














PANEL/CABINET CUT-OUTS, ADVANCED 
FEATURES INCLUDE:— 















* FULL 65mm SLIDE 
TRAVEL 
* NEON 






































































RES, FREQ, 80Hz. FREQ, RESP, TO 14KHz. SENS, 990B. ..........0:.:sseesssssee PRICE £28.59 + £2.00 P&P. HIGH FREQ. HORN FOR FULL 

10” 100 WATT C10100GP GUITAR, VOICE, ORGAN, KEYBOARD, DISCO, EXCELLENT MID. FREQ. RANGE: 45Hz-20KHz BOTH MONIT ORINDIOATOR 

RES, FREQ, 70Hz. FREQ, RESP, TO 6KHz. SENS, 100dB. Seta sa Ni ae Sa PRICE £34.70 + £2.50 P&P. MODELS 8 OHM, SIZE H18” x W15”" * FLASH OVERRIDE 

10” 200 WATT C10200GP GUITAR, KEYBOARD, DISCO, EXCELLENT oe POWER MID. x Dis BUTTON 

RES, FREQ, 45Hz. FREQ, RESP, TO 7KHz. SENS, 103aB. .............0000...000008. PRICE £47.48 + £2.50 P&P. * HIGH & LOW LEVEL 

12” 100 WATT C121 00GP HIGH POWER GEN, PURPOSE, LEAD wart DISCO. CHOICE OF TWO MODELS PRESETS 

RES, FREQ, 45Hz. FREQ, RESP, TO 7KHz. SENS, 980B. ........-.-.-seccsecssseeee PRICE £36.66 + £3.50 P&P. « PULLY SUPPRESSED 

12” 100 WATT C12100TC TWIN CONE) HIGH POWER WIDE RESPONSE, P.A., VOICE, DISCO. POWER RATINGS QUOTED IN WATTS RMS FOR EACH CABINET TO BS 800 

RES, FREQ, 45Hz. FREQ, RESP, TO 14KHz. SENS, OE. ee £37.63 + £3.50 P&P. oN Pain 

12” 200 WATT C12200B HIGH POWER BASS, KE ] é i Ted tase Wdsc bia 

RES, FREQ, 40Hz. FREQ, RESP, TO 7KHz. SENS, 1000B. ........cscccccsesssee0ees PRICE £64.17 + £3.50 P&P. OMP 12-100 (100W 100dB) PRICE £159.99 PER PAIR 2 SKW Hi28xW76xD79mm 

12” 300 WATT C12300GP HIGH POWER BASS LEAD GUITAR, ee ae ree ts aes See OMP 12-200 (200W 102dB) PRICE £209.99 PER PAIR pliicnibs.c excite axeinn 

RES, FREQ, 45Hz. FREQ, RESP, TO 5KHz. SENS, 100GB. ...............0000....00.. 5.79 + A — J 

15” 100 WATT C15100BS BASS GUITAR, LOW POEGUENCY, P.A., Bau; Se ke uae SECURICOR DEL.:— £12.00 PER PAIR 2.5K WATT £24.99 + 60p P&P 

RES, FREQ, 40Hz. FREQ. RESP, TO 5KHz. SENS, 98aB. ..........00.....00000cc0. 53.70 + ¢ 

15” 200 WATT C15200BS VERY HIGH POWER BASS. PIEZO ELECTRIC TWEETERS-MOTOROLA 

RES, FREQ, mbes FREQ, aire TO aie eatin Reh ee aie ag tenia 10 PRICE £73.26 + £4.00 P&P. PIEZO ELECTRIC TWEETERS — MOTOROLA 

15" 250 WATT C1525085 VERY HI Join the Piezo revolution. The low dynamic mass (no voice coil) of a Piezo tweeter produces an improved transient 

ee WaT C4 ganna NERY HIGH POWER, Low FREGU ENCY Snel Pen et RABE SP: response with a lower distortion level than ordinary dynamic tweeters. As a crossover is not required these units can 
5 be added to existing speaker systems of up to 100 watts (more if 2 put in series). FREE EXPLANATORY LEAFLETS 

RES, FREQ, 40Hz. FREQ, RESP, TO 4KHz. SENS, 102aB. ...........000..0000000.0.. PRICE £94.12 + £4.50 P&P. SUPPLIED WITH EACH TWEETER. 

18” 400 WATT C18404BS EXTREMELY HIGH POWER, LOW FREQUENCY BASS. TYPE ‘A’ (KSN2036A) 3” round with protective wire 

RES, FREQ, 27Hz. FREQ, RESP, TO 3KHz. SENS, 990B. .......----seseseseon PRICE £167.85 + £5.00 P&P. Mesh: ideal tor bookahell and-medium sized en 











speakers. Price £4.90 each + 50p P&P. 

TYPE ‘B’ (KSN1005a) 312” super horn. For general 
purpose speakers, disco and P.A. systems etc. Price 
£5.00 each + 50p P&P. 

TYPE ‘C’ (KSN6016A) 2” x5” wide dispersion horn. For 


EARBENDERS:— HI-FI, STUDIO, IN-CAR, ETC. 


ALL EARBENDER UNITS 8 OHMS EXCEPT EB8-50 AND EB10-50 DUAL 4 AND 8 OHM. 
BASS, SINGLE CONE, HIGH COMPLIANCE, ROLLED FOAM SURROUND 
8” 50 WATT EB8-50 DUAL IMPEDENCE, TAPPED 4/8 OHM BASS, HI-FI, IN-CAR. 














RES, FREQ, 40Hz. FREQ, RESP, TO 7KHz. SENS, 97dB. ......... PRICE £8.90 + £2.00 P&P. vu di ; 

10” 50 WATT EB10-50 DUAL IMPEDENCE. TAPPED 4/8 OHM BASS, HI-FI IN-CAR Seon ou PAP and quality discos etc. Price £6.99 

RES, FREQ, 40HZ. FREQ, RESP, TO5KHz. SENS, 99dB...............-.. PRICE £12. 2.50 P&P. 

10" 100 WAIT EB10-100 BASS. HRY SrUTO. 00 + £2.50 P&P TYPE ‘D’ (KSN1025A) 2x6” wide dispersion horn. 
RES, FREQ, 35Hz. FREQ, RESP, TO 3KHz. SENS, 96B. ..........-- PRICE £27.50 + £3.50 P&P. Upper frequency response retained extending down to 
| 12” 60 WATT EB12-60 BASS, HI-FI, STUDIO. mid range (2KHz). Suitable for high quality Hi-fi systems 
, RES, FREQ, 28Hz. FREQ, RESP, TO3KHz. SENS, 92B. .......- eo eoceeeee PRICE £21.00 + £3.00 P&P. and quality discos. Price £9.99 each + 50p P&P. 

( 12 {08 WATT 812-100 ae STUDIO, Hi FL EXCELLENT DISCO. TYPE ‘E’ (KSN1038A) 334” horn tweeter with attractive 
z a SENS GON 8 ee as PRICE £32.00 + £3.50 P&P. ilver finish trim. Sui i-fi ' 
‘ FULL RANGE TWIN CONE. HIGH COMPLIANCE, ROLLED SURROUND silver finish trim. Suitable for Hi-fi monitor systems etc 


Price £5.99 each + 50p P&P. 
LEVEL CONTROL Combines on a recessed mounting 







5%” 60 WATT EB5-60TC (TWIN CONE) HI-FI, MULTI-ARRAY DISCO ETC. 











RES, FREQ, 63Hz. FREQ, RESP, TO 20KHz. SENS, 920B. «.......cccccccssseessseee- PRICE £9.99 + £1.50 P&P. 

62” 60 WATT EB6-60TC (TWIN CONE) HI-FI, MULTI- — DISCO ETC. Bs vesmm: Price £2. 99 +50) P&P pean 
RES, FREQ, 38Hz. FREQ, RESP, TO 20KHz. SENS, 94dB. .....c-.cccccccsssssesssee PRICE £10.99 + £1.50 P&P. P 

8” 60 WATT EB8-60TC (TWIN CONE) HI-FI, MULTI- ARRAY DISCO ETC. 






STEREO DISCO MIXER 


STEREO DISCO MIXER with 2 x 5bandL &R 
graphic equalisers and twin 10 segment L.E.D. 

Vu Meters. Many outstanding features 5 Inputs 
with individual faders providing a useful com- 
bination of the following:— 

3 Turntables (Mag). 3 Mics. 4 Line including CD 
plus Mic with talk over switch Headphone Moni- 
tor. Pan Pot L. & R. Master Output controls. 

Output 775mV. Size 360x280 90mm. Supply 

220-240v. ‘ 


RES, FREQ, 40Hz. FREQ, RESP, TO 18KHz. SENS, 890B. ............ccccc0c0s00000 PRICE £12.99 + £1.50 P&P. 
10” 60 WATT EB10-60TC (TWIN CONE) HI-FI, MULTI. PARRA DISCO ETC. 
RES, FREQ, 35Hz. FREQ, RESP, TO 12KHz. SENS, INE i 2s ics ckenshson taco PRICE £16.49 + £2.00 P&P. 


RANSMITTER HOBBY KITS 


PROVEN TRANSMITTER DESIGNS INCLUDING GLASS FIBRE 
PRINTED CIRCUIT BOARD AND HIGH QUALITY COMPONENTS 
COMPLETE WITH CIRCUIT AND INSTRUCTIONS 























3W FM TRANSMITTER 80-108MHz, VARICAP CONTROLLED PROFESSIONAL PER- 


SS ~ S 
FORMANCE, RANGE UP TO 3 MILES, SIZE 38 x 123mm, SUPPLY 12V @ 0.5AMP, _ = . . 









PRICE £14.49 + £1.00 P&P 3 watt FM Price £134.99 — £4.00 P&P 
FM MICRO TRANSMITTER (BUG) 100-108MHz VARICAP TUNED COMPLETE WITH Transmitter 
VERY SENS FET MIC, RANGE 100-300m, SIZE 56 x 46mm, SUPPLY 9V BATT, PRICE 


haces POSTAL —— ©1.00 MINIMUM. OFFICIAL ORDERS WELCOME FROM (CUTE L NI Dept PE 
EN SCHOOLS, COLLEGES, GOVT. BODIES, ETC. PRICES INCLUSIVE OF VAT. SALES COUNTER ‘=m | UNIT 5. COMET VAAN @are lO) ON En | al DE@)\ its) of We atele) =P, Geto Val ol Em 
| VISA ACCESS ACCEPTED BY POST, PHONE OR FAX. | =a TEL 0702- 527572 FAX: 0702-420243 
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HIGH GRADE COMPONENT PARCELS 


Unless otherwise stated, all the clearance parcels we offer contain brand new, top grad 
components. If some of the offers look too good to be true, all | can say is that th 
optimists will get some stunning bargains, the cynics will never know wha 
they've missed, so everybody will be happy! All offers apply only whil 
current stocks last — watch out for next month's parcels or, bette 

| still, be the first to hear about any new offers b' 
"putting your name on our sont a (Pleas 










UNIVERSAL 
EVERYTHING PARCEL 








This one contains some of just about any component you care to name! ae ; ite j 
There are passives (resistors, capacitors, tants, presets), opto devices "44 ™ write in, or nae cheat 
(couplers, LEDs of all shapes and sizes, infra-red components, _ , ane 
7-segment displays), semiconductors (transistors, diodes, ICs, M ASSIVE 6.30 pm) 












rectifiers), and all kinds of other odds and ends (relays, VDRs, neons, 

battery connectors, mixed components packs). A stunning range of 

components — enough to get a workshop or lab. started — at a 
ridiculously low price. 

The components are of excellent quality, in packs originally intended to 

sell at £1 each. To make sure you get a good variety, the 20-pack 

parcel will have no more than two of any one pack, the 100 pack parcel 

will have at most five of any one pack. Packs supplied as they come — 

our choice. 

PARCEL 1A: 20 PACKS for £10 + VAT 

PARCEL 1B: 100 PACKS for £39! + VAT 


CLEARANCE SALE “™ 


Once again, a general purpose parcel containing a 
huge variety of components: resistors, capacitors, 
ICs, transistors, electrolytics, tants, triacs, LEDs, 
diodes, thermistors, trimmers, VDRs, all sorts. All new, 
top quality components. This is mostly remainders from | 
our own stock — stuff we forgot to advertise, or have in ' 
too small a quantity to sell individually. Guaranteed to be 
worth at least eight times the price if valued from any 
Standard component catalogue! What more can | say? 


PARCEL 2A: 1000+ top grade components for £12! + VAT 
(Value £100+) 













* 
ay * 

























INTEGRATED PARCEL 2B: 5000+ top grade components for £49!+ VAT 

CIR CUIT S (Value £500+) = 
This parcel contains byl sh ICs. The =\ | LEDs 

mixture offers TTL and CMOS logic, p— 


interface ICs, linear, data converters, 
op-amps, special functions, and so on. 
Some of the ICs are pre-packed with data 
sheets, some (TTL, CMOS, op-amps) we 
expect you to identify for yourself, others 
will be covered by the free data pack 
provided, and the rest you'll have to 
identify under your own steam. If you 
know your ICs you'll be in for a few nice 
surprises. 


PARCEL 3A: 100 ICs for £12! + VAT 


PARCEL 3B: 
500 ICs for £49! 
+ VAT 


All shapes, sizes and 
colours of LEDs. Round ones 
es in various sizes, rectangular ones, , 

34 red, green, amber and yellow ones, 
# clear and tinted lenses, all sorts. 


PARCEL 7A: 100 LEDs for £5.90 + VAT 
PARCEL 7B: 500 LEDs for £24.90 + VAT ea 




































TANTALUM 
CAPACITORS 
A nice range of tants in values up to 
471F. Lots of useful caps, and we're 
not mean with the most expensive 
ones. A fine selection. 


PARCEL 4A: 100 TANTS for £6.80 + VAT 
PARCEL 4B: 500 TANTS for £29! + VAT 
















Boxy wn 6 


ELECTROLYTICS “ellie i | Ss 
A first class selection of good, modern =" ERE =tn 7 e 
electrolytics. The mixture ranges from | 
small coupling caps up to huge power capacitors. There are 

supply electrolytics — you'll be hard an sa 4 : ceramics for decoupling and 
pressed to find any value between 1)F = gags een,  £ Z97 general use, Polystyrenes for high 
and 2200pF that isn’t represented. A 7: @ Se ee O72 performance circuits, dipped and 

TRANSISTORS 














An exciting selection of 
































wide range of very useful components. moulded polyesters in values from a few 
Go for it! nF up to 2.2uF (very expensive!), tants and 








§ PARCEL 5A: A mix of general purpose silicon aluminium electrolytics — just about any 
g 1000 ELECTROLYTICS for £8 + VAT transistors, mostly bipolar NPN and capacitor you'll ever need. Don’t miss this 
@ PARCEL 5B: PNP, with a few FETs and unijunctions one! 






2500 ELECTROLYTICS for £16 + VAT thrown in (when available) to spice PARCEL 8A: 
: the mixture. The contents vary from 1000 CAPACITORS for £6.50+ VAT _g 
‘ month to month — at the moment there PARCEL 8B: ) 
4 ec are BC212s, BC213s, BC548s, 2500 CAPACITORS 
3 BC238Bs, MTJ210s, and so on. Next for £14.90 + VAT 






2 = month — who knows? All top quality 
sv =§=6 components. 


PARCEL 6A: 


HIGHGRADE —— 
COMPONENTS LTD 


Unit 108, 8 Woburn Road, Eastville, Bristol BS5 6TT 






UK Orders: 

Please add £2.50 
towards postage and 
packing and 15°%o VAT to 
the total 








Europe and Eire: 
Please add £6 00 carriage 
and insurance. No VAT 


Outside Europe: 
Please add £12 00 carriage 
and insurance. No VAT 
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he hf receiver is made of many 
Ts which can basically be 

thought of as three parts, namely 
the radio frequency (rf) stage, the detector 
and the audio frequency (af) stage, Fig. 1. 
There is little point in spending a lot of 
time and money designing one of these 
stages to perfection if the other two stages 
are going to be of poor quality. 

One of the most useful stages is the 
oscillator driving the mixer, Fig. 2. That is 
not to say that the other stages are less 
important, but an important aspect of the 
oscillator is that it has to be set as close as 
possible to the selected frequency. A 
drifting oscillator will produce overlapping 
sidebands in an analogue transmission 
system (Fig. 3a) when a single channel is 
modulated, or Fig. 3b when several 
channels are modulated onto an rf carrier. 

In a digital radio system drifting 
oscillators cause intersymbol interference, 
Fig. 4, since the pulses are drifting and this 
leads to timing problems when the pulse 
has to be regenerated, and the regenerator 
(repeater) cannot decide whether the 
centre of the pulse is A or B. 





Fig.1. Basic radio receiver. 
Fig.2. Expanded radio receiver. 
Fig.3. Overlapping sidebands. 


RF RADIO FREQUENCY 
AF AUDIO FREQUENCY 


AF 
AMPLIFIER 
[0161580] 


hocentneeetesianeel 











HF RADIO 





NEGATIVE RESISTANCE REGION 


Fig.4. Intersymbol interference 
Fig.5. Negative resistance 
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One method of keeping the oscillator 
frequency steady is by means of a phase 
locked loop, but first let us look at 
oscillators briefly. The criteria for 
oscillation is that there should be positive 
feedback with zero phase shift. 

Some devices exhibit negative 
resistance, that is they absorb dc power 
and output power at hf. Examples of such 
devices are tunnel diodes, Gunn diodes 
and _sunijunction _— transistors _—- with 
current/voltage characteristics as in Fig. 5. 
Fig. 6 shows how a crystal could be used 
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PART TWO 
BY MIKE SANDERS 
Mike Sanders 
continues his radio 
investigations with 
oscillators, loops 


phase detectors 
and mixers. 


in a Miller circuit to produce oscillation, 
and in a Colpitts oscillator as in Fig. 7. 

The GT cut of crystal is almost immune 
to temperature changes, but the maximum 
frequency is only a few hundred kilohertz. 
The AT cut is the most commonly used 
with a frequency variation of a few parts 
per million between -50°C and +100°C. 
(Crystals were discussed in Time and 
Frequency, PE Feb and Mar 89. Ed) 








Fig.6. Crystal in Miller circuit. 








Fig.7. Crystal in Colpitts circuit. 
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A phase locked loop is a circuit which 
allows an external reference signal to 
control the phase and frequency of an 
oscillator within the loop. If the reference 
has a varying frequency as in an fm 
(frequency modulated) wave, the loop 
frequency will track the input. This is used 
in fm and fsk (frequency shift keying) and 
tracking filters. 

In Fig. 8, the tracking range depends on 
the values of the components in the loop. 
The output voltage (V,) of the phase 
detector depends on the phase difference 
dq = %5 - do, where o, is the phase of the 
input signal and @, is the phase of the 
voltage controlled oscillator. 





LOWPASS 
FILTER 


PHASE 
DETECTOR 


VOLTAGE 
CONTROLLED 
OSCILLATOR 


Fig.8. 


Fig.8. Block diagram of PLL. 
Fig.9. Output of phase detector. 
Fig.10. Low pass filters. 

Fig.11. Multivibrator. 


Fig.10. 


© ccisnutemmennnemaiatiannniaimmmmnmmn ama miataenn ® 


The output of the phase-detector V, may 
be chosen to be a sine, triangular or 
sawtooth waveform. Fig.9. When the input 
frequency is the same as the free running 
frequency of the voltage controlled 
oscillator, the control voltage V, is zero 
and therefore V, is zero. 





0361589 
ane Fig.11. 


When the loop is locked, 6 remains 
within + 7m for the sawtooth waveform and 
within + n/2 for the sine and triangular 
waves. This is called the locking range, 
tracking range, holding range’ or 
synchronisation range. 

The low pass filter is one of the types 





Fig.12. IC version of multivibrator 
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shown in Fig. 10. The oscillator may be 
sinusoidal or a square wave multivibrator, 
the latter being preferred in digital circuits. 
The voltage controlled oscillators for 
digital circuits have the basic form shown 
in Fig. 11. 

Assume Q1 is on and Q2 off and the 
capacitor C is charged to voltage V, with 
the polarity shown. As the charge on the 
capacitor decreases, the potential at the 
emitter of Q2 decreases and Q?2 is 
switched on. This causes a drop in voltage 
at the collector of Q2 which is connected 
to the base of Q1, switching it off. 

If R3z and Ry are large most of the 
emitter current from Q2 flows into C 
charging it with the opposite polarity. As 
the current decays through R3, Q1 turns 
on and the cycles repeat. 

An integrated circuit version of the 
multivibrator is shown in Fig. 12 with the 
emitter resistors and the resistors coupling 
the collectors to the bases replaced by 
transistors. These transistors act as 
constant current sources, providing 
constant current charging to capacitor C, 
making the oscillation period a linear 
relation to the control voltage (V,.) which 
is applied to point X. 

A block diagram of a phase locked loop 
which could be used in an fm tuner is 
shown in Fig. 13. The frequency of the 
crystal oscillator is divided by four to 
provide a 25kHz output which is 
compared with a similar output from the 
tuned oscillator. The difference in the two 
outputs is used to provide a control voltage 
from the phase detector. This control 
voltage is applied to a varactor diode 
which pulls the oscillator back to the 
desired frequency. 


LOCAL OSCILLATOR 
(VARACTOR TUNED) 


OSCILLATOR OUTPUT 


TUNING VOLTAGE 


PROGRAMMABLE PHASE 
DIVIDER DETECTOR 
CRYSTAL FREQUENCY 
OSCILLATOR SCALER 
100kHz +4 


Fig.13. Phase locked loop for 
fm tuner. 


FREQUENCY SCALER 
(+8) 
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The principle of the phase detector is 
shown in Fig. 14. The two signals to be 
compared are passed through amplifiers 
and limiters and then differentiated. The 
spikes from the differentiator are used to 
turn the multivibrator on and off and the 
time that the multivibrator remains on is 
proportional to the phase difference. The 
output voltage is proportional to this phase 
difference and the RC combination acts as 
a low pass filter. 
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Fig.14. 


Block diagram 
of phase 
detector. 





The circuit of one type of phase detector 
circuit used widely in phase locked loops 
(plls) as well as in product detectors, mixers 
and balanced modulators is shown in Fig. 
15, Ie is a constant current generator drawing 
currents I, and I¢ through Q1 and Q6. 

Therefore, if a voltage V> is applied to 
the base of Q, the current I, increases and 
Ig decreases. The voltage Vj , to be 
compared in phase with V>, is applied to 
terminals AB and the output V, is a 
function of their phase difference. 


IPG atte 


With reference to Fig. 2, mixers are 
used to progressively reduce the frequency 
from rf down to a lower intermediate (if) 
frequency. This assists the rejection of 
interference caused by image frequencies. 

Armstrong invented a mixer which he 
called the first detector. Almost any non- 
linear device will serve as a crude mixer 
since it will provide products not present 
in the input. The input output relationship 
in the time domain can be expressed by 
the Taylor series: 


I,(t) se 
I, + aVj(t) + BLV,(t)]2 + cl(V;()]}> + ... 


where I, is the quiescent current and 
V;(t) is the sum of the input signals. If 
there is only one frequency in the input, the 
non-linear device will generate harmonics 
and also shift the dc value. On the other 
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Fig.15. 
Phase 
detector 
circuit. 


Fig.16. Basic diode mixer. 


Fig.17. Balanced diode 


Fig.17. 








hand if there are several frequencies in the 
input, sum and difference frequencies are 
produced in addition to harmonics. 

Sum and difference frequencies are 
generated by the squared terms and called the 
second order intermodulation products and 
those generated by the cubed term are called 
the third order intermodulation products, etc. 
Square law devices are ideal for mixer 
applications since they produce only a small 
number of undesirable frequencies. 

Fig. 16 shows a basic diode mixer. The 
disadvantages are the high noise figure and 
the non-linearity of the diode characteristic. 
There is no isolation between the local 
oscillator and the radio frequency therefore 
the local oscillator could feed into the 
receiver's antenna. Also a large local 
oscillator current could overload the if stage 
and the conversion loss (rf in to if out) is 
greater than for other mixer configurations. 

Fig. 17 shows a balanced diode mixer 
and the output voltage across a resistive 
load. This helps cancel most of the diode's 
non-linearity, isolate the local oscillator 
from the rf input and generally improve 
efficiency. This configuration can be used 
as a modulator or demodulator as well as a 
mixer since sum and difference frequen- 
cies are produced from two inputs. 

Fig. 18 shows a double balanced diode 
mixer and the difference in configuration 
from Fig. 17 produces the full amplitude 
output from which it derives its names. 
The transistor version of a single ended 
mixer is shown in Fig. 19 and the balanced 
version in Fig. 20. Both these figures will 
be shown next month. 


Fig.18. Double balanced diode 
mixer. 
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GLOSSARY 
AM amplitude modulation 
CW continuous wave 
DSB/SC double sideband suppressed 
Carrier 
FM frequency modulation 


PAM pulse amplitude modulation 

PCM pulse code modulation 

PPM pulse position modulation 

PWM pulse width modulation 

SSB/SC single sideband suppressed 
carrier 


Next month we shall continue by 
looking at modulation and amplifiers. 
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his article describes the construction 

and operation of a basic home alarm 

control system, based on a single 
chip microcontroller. The advantage of 
using a microcontroller is that complex 
facilities can be implemented, and even 
changed, without a large number of discrete 
chips. 


FACILITIES 


The main facilities of the alarm controller 
are: 

Variable entry and exit delays. 

Variable alarm timing with auto reset. 

A main alarm and strobe light output. 

Entry and exit delay warning output. 

Two independent switchable zones. 

A panic, fire and anti-tamper zone 
circuit. 

Automatic system test facility. 

User changeable four digit security code. 






MICROCONTROLLER 
CHIPS 


Microcontroller chips are a. complete 
microprocessor system, consisting of rom 
(read only memory), ram (random access 


3 Fee Batt Per GH 


A basic alarm 
system based on 
the 8748 
Microcontroller 
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Fig.2. 
8748 
pin-outs 


P22 
P21 


P20 





HOME SECURITY 
CONTROLLER 


memory), cpu (central processing unit), i/o 
(input and output interface), timer and clock 
circuitry all on one chip. 

The microcontroller chosen for this 
project is the 8748H. This is manufactured 
by Intel and is one of a family of 
microcontrollers. (Table A). 












Table A MCS XX-48 Microcontrollers. 
Device ROMLESS EPROM ROM 


type type (bytes) 





RAM 
(bytes) 
















8048AH 
8049AH 
8050AH 


8035AHL 
8039AHL 
8040AHL - 


8748H 1024 64 
8749H 2048 = 128 
4096 256 





The functional block diagram of the 8748 
is shown in Fig.1 and the pin layout in Fig.2. 


ROM PROGRAM 


MEMORY 


The 8748 has 1024 bytes of program 
memory available on chip. This at first 
glance may not seem much but since the 
majority of instruction codes for the 8748 
processor are single byte, quite complex 
control programs can be accommodated with 
ease, indeed the program for this project is 
only 774 bytes in length. The rom memory 
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in the 8748 is of the eprom type which can 
be programmed and erased in much the same 
way as ordinary eprom chips. 

There are three locations in program 
memory of special importance: 

Location 00 First instruction fetched after 
reset. 


PROGRAM 
MEMORY 


ls 





03 Interrupt routine start. 
07 Timer interrupt routine start. 


RAM DATA MEMORY 


64 bytes of data memory are available, 
allocated as shown in Fig.3. The first eight 
bytes 0 to 7 are used for the general purpose 





DATA 
MEMORY 


Fig.1. 
Functional 
block diagram 
of the 8748 


Microcontroller 


27 
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USER RAM 


BANK 1 
WORKING 
REGISTERS 


Fig.3. 
8748 data 
memory 
map 
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DIRECTLY ADDRESSABLE 


WHEN BANK 1 
[S SELECTED 
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8 LEVEL STACK 
OR 
USER RAM 


BANK @ 
WORKING 
REGISTERS 


ADDRESSED INDIRECTLY 
THROUGH RQ OR R11 
(RB'OR R1) 


See Lae 


DIRECTLY ADDRESSABLE 


WHEN BANK @ 
IS SELECTED 


Be 


registers RO to R7. The next 16 bytes, 8 to 
23 are used for the machine stack. The stack 
can be a maximum of eight levels deep. The 
next eight bytes, 24 to 31 are used for a 
second set of registers RO' to R7'. The final 
32 bytes, 32 to 63 are general purpose user 
ram. However, any of the first 32 bytes may 
also be used as general purpose ram, 
provided that its primary allocation is not 
used. That is, restricting the stack size to 
four levels will allow a further eight bytes 
(16 to 23) to be used as general purpose 





_ REGISTERS 


There are two sets or registers, consisting 
of eight general purpose registers, RO to R7, 
and a second set of eight, RO' to R7', which 
may be selected to replace the main set 
using a Select Register Bank instruction. 
(SEL RBO or SEL RB1). Registers RO and 
R1 are also used to indirectly address the 
ram memory. The 8748 also has an 
accumulator 'A' and a timer register 'T’. 





27 date lines are grouped together as 
three ports of eight lines each, and known 
as Port 1, Port 2 and BUS. Three test inputs 
are also provided and which can be tested 
by the conditional jump instructions TO, T1 





TIMER 


The basic crystal frequency is internally 
divided first by three to provide a clock 
signal, then by five to produce a machine 
cycle. The machine cycle is next divided by 
32 and used to increment the timer register. 








INPUT AND OUTPUT 








Using a 6.14 MHz crystal the timer register 
can be made to overflow every 50 
milliseconds, and when enabled generate a 
timer interrupt signal, so forming the basis 
of the Alarm Controller timing. See Fig.4. 


CIRCUIT OPERATION 





Fig.5 shows the block diagram of the 
complete alarm system. Figs. 6 and 7 show 
the control and display circuits. 


6-14-MHz 


+3 
STATE COUNT 


CRYSTAL 


Fig.4. 8748 
timer and clock 


+5 
CYCLE COUNTER 





DNTAGINIMen 


Setting of various alarm timings and the 
security codes is implemented by two sets 
of eight dil switches applying a binary code 
to eight lines of the cpu input. These 
switches are read by the cpu on power up 
and during a test sequence. Their status is 
stored in internal ram for use when 
required. 

All inputs and outputs to the 8748 are 
normally in the logic 1 high state. To read 
dil switchblock S1, logic 0 is output on port 
line P26. Any switches which are operated 
in this block will pull down the 
corresponding input line on Port 1 via D10 
and D17. The port status is then transferred 
to internal ram and output P26 returned to 
logic '1'. Similarly, output P27, via D20 and 
D27, reads dil switchblock S2. 


AN N= VEIN ORES 


Each of the three zones has two alarm 
inputs, a closed loop circuit which, when 
broken activates the alarm, and an open 
loop activated by a short circuit. 

Alarm inputs to the cpu are normally low. 
Consider Zone 1. Both inputs to [Cla are 
normally held high, one by R11 and one by 
IC1b, the input of which is held low by the 
closed loop circuit. A break in this circuit 
allows the input of IC1b to go high which 
in turn takes the output of IC1a high. This is 
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Fig.5. Alarm 
system block 
diagram 
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Fig.7. Display circuit diagram 
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detected by the cpu and acted upon 
accordingly. Similarly, a short circuit 
applied across the open loop circuit forces 
one input of ICla low which will take ICla 
output high and be registered by the cpu. 

Zone 2 and the Panic/fire zone work in 
exactly the same way. 

Outputs for the alarm relays and the led 
indicators are normally at logic 1 when off. 
A low logic 0 at any input turns on the 
corresponding buffer transistor and 
activates the respective led or relay. 


PRACTICAL ELECTRONICS SEPTEMBER 1989 


TR1-9 BC178 





PONE Ory 


In Fig.8, transformer T1 supplies 15Vac 
from the mains. The circuit TR6, R21, D39 
provide led indication that mains power is 
present. Capacitor C3 provides smoothing 
at approximately 20V dc, which feeds, via 
fuse FS3, to the charge control circuit for 
the standby battery, and to ICS to provide 
12V for the alarm controller circuit. The 
12V supply can also be fed via fuse FS2 to 


power external alarm equipment, such as 
infra-red detectors. A further supply via 
fuse FS1 provides power for an external 
siren. In the event of a mains failure, a 12V 
supply from the standby battery via D28 
replaces the supply via ICS. 

A 5V supply for the leds and relays is 
provided by IC6. A further SV supply is 
provided via the circuit around TR13 and 
IC4 for the cpu and logic circuits. 

B2 is a 9V battery used only if the 12V 
standby battery is omitted. Its purpose is to 
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Fig.8. Alarm control 
power supply 


maintain power just to the cpu in the event 
of a mains failure. Without this battery the 
alarm controller would re-initialise in the 
deactivated state when mains power is 
restored. 

The cpu keeps a check on the use of this 
battery. Input TO of the cpu is held low by 
the circuit around TR14, D19 and R19. 
Failure of the mains power supply results in 
the loss of this 12V supply. Input TO thus 
goes high indicating to the cpu that power is 
being supplied from battery B2. The time 
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SUPPLY 


STANDBY 
BATTERY 


14 EXTERNAL 
© EQUIPMENT 
+12V 


SIREN 
SUPPLY 
+12V(RL1,2,3) 
+5V 


LED'S 
RELAYS 


*SEE TEXT 


B2 is on load, and the time since this battery 
was last changed are calculated by the cpu. 
The battery led indicates when this battery 
requires changing. This is after 
approximately two years unused, or 16 to 18 
hours of use, based on alkaline AA size cells. 

Input T1 (pin 39) of the cpu should be 
linked to Port P27 (pin 38) if battery B2 is 
fitted, this enables the battery check section 
of the cpu program. Input T1 should be left 
disconnected if a standby battery controller 
is fitted (battery B2 is also not required). 


10 R6 IC1 LM324 
ALARM 1C2 4093 


ACTIVATE 


PIN 7 
Ic2 
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STANDBY BATTERY 
CONTROL 





The circuit in Fig.9 is optional though 
would normally be mounted inside the 
external bell housing. A four wire cable 
connects this to the main alarm control unit. 

The 20V charge supply, taken from the 
alarm control unit is regulated by IC3, TR1 
and TR2 to form a constant voltage supply 


Fig.9. Standby battery 
control 


Fig.10. Siren circuit 


03G 1553 
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suitable for charging the sealed type of lead 
acid battery. The precise charge voltage is 
set by VR1. TR4 and R16 provide a current 
limiting circuit of approximately 800mA, 
the charge voltage being gradually dropped 
across R14 as this limit is reached. 

TR3, TR6 and IC1a control the switching 
of the 12V battery supply back to the main 
alarm unit. While the charge supply is 
present ICla output is high, so turning off 
TR6. TR3 disconnects the battery from the 
main alarm unit. When the charge supply is 
lost (in the event of a mains failure) this is 
detected by ICla, the output of which goes 
low, turning on TR6. TR3 connects the 
battery supply to the main alarm control 
unit. R8 and R9, forming a_ potential 
divider, set the voltage at which the detector 
circuit operates (15V). D6 is included to 
prevent the voltage at the input of [Cla 
from exceeding the supply voltage to IC1. 


SIREN CONTROL 


The main siren, in Fig.10, is controlled 
via the alarm input lead. This is normally at 
OV via R17 in the main alarm control unit. 
ICib and IClc are used as_ voltage 
comparators. The switching voltages being 
set by resistor chain R5, R6 and R7 to 7.6V 
and 4.4V respectively. The output of IC1b 
is normally logic 0 and that of IC1c at logic 
1. IC2c keeps C1 charged. IC2b and IClc 
both feed logic 1 to IC2a. TR5 remains off 
and the relay unoperated. 

When an alarm signal is generated by the 
alarm control unit, the condition on the alarm 
input lead changes from 0 volts to 12 volts. 
This change is detected by IClc, and the 
alarm relay is operated via TRS and IC2a. 
The 12V alarm condition is also fed via Dl 
to supply power to the relay and alarm siren. 
The battery charge supply is turned off by 
the relay contacts RL1 in Fig.9. 7 

If, at any time, the alarm input lead is 
disconnected from the main alarm unit this 
condition is detected by IC1b, the output of 
which goes high. Both inputs of IC2b go 
high together; one input supplied from IC1b 
and the other from the charge on C1. The 
relay is then operated via IC2a, the 12V in 
this case being supplied from the battery. 
C1 slowly discharges through R10 and R11 
to time the siren operation to approximately 
five minutes. When Cl is_ sufficiently 
discharged, IC2b turns off TRS via IC2a 
and stops the siren. Reconnection of the 
alarm input to the alarm control unit will 
reset the circuit, Cl being quickly charged 
via R11 and DS. 


SYSTEM SOFTWARE 


This is a brief description of the main 
points of the system software. The 
flowchart shown in Fig.11 shows only these 
main points. 

The first part of the program consists of 
system initialisation. This is the routine 
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Fig.11. 
System 
software 


SYSTEM 
INITIALISATION 


SET CONTROL 
FLAGS AND 
COUNTERS 


READ DATA 
SWITCHES 
SWw1,SW2 


flowchart 


INTERUPT 
ROUTINE 


UPDATE ALL 
1 SECOND COUNTERS 


IS 
ALARM SYSTEM 
ON 


TEST ALARM 
CIRCUIT STATUS 
CIRCUIT 


SIGNAL Pain — NSMTCHED OUT OR 


Action taken when Action taken when the 
the Alarm system Alarm system is ON. 
is OFF. 





Initiates the self 
test sequence. 


Clears the security code 
input register. 


Toggles the status 
of a Zone. 


Ignored. 


Turns system ON Correct sequence turns the 
after an exit delay system OFF. 

period. Asecond Three incorrect entries of 
press cancels the —_ activates the alarm. 

exit delay and 

switches the system 

ON Immediately. 


Table B 






Zone | Action taken when Action taken when the 
the Alarm system Alarm system is ON. 
is OFF. 






No action. Initiate entry delay then 
alarm. (note 1) 

Immediate alarm activation 
(note 1) 

Immediate alarm 


activation. 





No. action. 






Alarm motivation. 
(note 2) 











. 1. Only if zone is in the ON state otherwise 
no action. 

2. If Zone is triggered when the alarm system is 
in the OFF state the subsequent key actions are 
as though the alarm system is in the ON state, 
ie, entry of the security code will deactivate 

the alarm. 









Table C 


TAKE ACTION 
FOR KEY PRESSED 
e.g. TEST ROUTINE 








TAKE ACTION 
FOR KEY PRESSED 
eg. CODE ENTRY 


ALARM SOUNDING 


START ALARM 
SOUNDING AND 
TIMING SEQ. 





work required to configure the system to 
our particular needs, clearing all memory, 
setting the timer and interrupt mode, storing 
the basic data and reading the two dil 
switches. The system is initialised in the 
disarmed state with all zones active. 

After system initialisation, the main 
program loop is entered. First the seven key 
switches are tested and action is taken if 
any key is found operated. The action taken 
depends upon the status of the alarm 
system. (Table B.) 

Next the three alarm inputs are tested, 
and again the action taken depends upon the 
status of the alarm system. (Table C.) 

These operations form the main program 
loop. This loop is interrupted every 20 
milliseconds by the internal timer. This is 
used primarily to debounce the key and alarm 
inputs; a key has to be operated or an alarm 
present for a minimum of 60 milliseconds, ie, 
three interrupt periods before it is considered 
valid. The 20 millisecond interrupt is then 
used to decrease a counter (programmed to 
divide by 50) so that every second the alarm 
output timers are updated. 


TEST SEQUENCE 


The self-test sequence performs the 
following operations. It takes 
approximately 18 seconds. If at any stage a 
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fault is detected the sequence stops with a 
fault indication. 


1. Reads the dil switches S1 and S2. 
2. Lights all alarm status lamps. 

3. Checks all alarm inputs are clear. 
4, Operates the entry/exit buzzer output. (5 seconds) 


(5 seconds) 


5. Operates the strobe light output. (5 seconds) 


6. Checks all alarm inputs are still clear. 
7. Operates the main alarm siren output. (2 seconds) 


NENA ROlONN ONES 


There are three alarm outputs provided as 
follows: 





. Buzzer, activated only during entry and exit 
delay periods. 

. Main alarm, reset by internal timer or keycode. 

. Strobe light output, activated by the main alarm. 
It is not reset by the timer and can only be reset 
by the keycode or a Test Sequence. 


MAIN PCB 
CO) WimelNiaNakS 


RESISTORS 

R10-R17, R19 10k (9 off) 
R18 4k7 

R20 1k (0.5W) 
R21 22k 

All 1/4W 5% unless stated. 


SEMICONDUCTORS 
D10-D17, 
D20—D27 1N914 (or 
1N4148) (16 off) 


D28-D39 1N4001 (12 off) 

D18 BZY88C5V6 5V6 zener 

D19. BZY88C9V1 9V1 zener 

IC1,IC2 4011 (2 off) 

IC3 8748 microcontroller 

IC4 741 opamp 

ICS uwA7812 12V 1A regulator 

IC6 WA78M05 5V 500mA 
regulator 

TR10-12 BC178 (3 off) 

TR13 BFX85 

TR14 BC108 


40cm SPACERS 
MICA 
PCB INSULATION 


Fig.12. Mounting the standby 
battery control section, 
discussed next month. 
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TRANSISTOR 
TR2 


CAPACITORS 

Cl 1pF 1/63V electrolytic single ended 
C2 100uUF/25V electrolytic single ended 
C3 1000uF/35V electrolytic single ended 





MISCELLANEOUS 

Xstal 1 6.14 MHz crystal 

RL1-RL3 Relay 6V spdt 
(Maplin FM91Y) 
(3 off) 

$1, 82 8-way spst dil 
switch (2 off) 

FS1, FS2, FS3 1A 20mm fuse 
(3 off) 

FS4 2A 20mm fuse 

Transformer 15V + 15V 
20VA miniature 

Fuse clips (8 off) 

12way 2A connectors (2 off) 

Minicon plug 20W 

Minicon skt 20W 

Box to suit (Maplin LH23A) 

Heatsink 120mm x 50mm x 
Imm aluminium 
sheet 

Threaded pcb space 

is 0.75 in (4 off) 

Screws to suit (8 off) 

pcb 

Plastic sheet 120mm x 50mm 

PCB pins (2 off) 

TO5 transistor 

heatsink 

9V AA size battery 

holder 

PP3 battery clip 

Sub miniature 

microswitch 

DISPLAY PCB 


CO) Wi MO)NiNIRS 


RESISTORS 
R1-R9 390R (9 off) 
All 1/4W 5% 


SEMICONDUCTORS 

TR1-TR9 BC178 (9 off) 

D1-—D5 led 5mm red (5 off) 
D6 led 5mm green 

D7-—D9 led 5mm orange (3 off) 


6 BA 
NUT & BOLT 
6 WAY 2 AMP 
CONNECTOR 


ALUMINIUM 
Imm 


} SIREN 


CHARGE 


BATTERY 
SUPPLY 


COMMON 


ALARM 
ACTIVATE 











MISCELLANEOUS 

S1-S7 spst non locking switch 
(Maplin FF87U) (7 off) 

Switch caps white (Maplin FF94C) (7 off) 

LED clip 5mm (9 off) 

PCB 

6BA pcb spacers 

0.25 in (4 off) 

6BA nuts/bolts (4 off) 


STANDBY CONTROL 





CO) Vime)Nia\uke 
RESISTORS 
R1, R2, R3, R4, R9 = 100k (5 off) 
R5, R7 68k (2 off) 
R6 47k 
R8 12k 
R10 1M 
R11, R12 6k8 (2 off) 
R14 680R 
R15 1k5 
R16 1R (0.5W) 
R17, R18 10k (2 off) 
VRI 220k hor min 


preset sealed 
All 1/4W 5% unless stated 


CAPACITORS 

C1 1000/16V electrolytic 

SEMICONDUCTORS 

ICl LM324 quad opamp 

IC2 4093 quad nand Schmitt 

IC3 741 opamp 

D1, D2, D3 1N4001 (3 off) 

D4 BZY88C18V 18V zener 

D5, D6 1N914 (or 1N4148) 

D7 BZY88C3V9 3V9 zener 

TR1, TR4, TRS BC108 (3 off) 

TR2 BD139 

TR3 BFX85 

TR6 BC178 

MISCELLANEOUS 

RL1 Relay 12V dpdt 
(Maplin YX95D) 

FS1 Fuse 1A 20mm 

Fuse clips (2 off) 

PCB 

Spade terminals (2 off) 

Battery 12V Sealed lead acid 
(Maplin YJ69A) 

Heatsink 130mm x 60mm x 
1mm aluminium 

PCB spacers 10mm (4 off) 

6BA 0.75 inch nuts 

and bolts (4 off) 

Transistor mounting kit 

2 Amp connector 6 way PE 


NEXT MONTH WE 
DESCRIBE THE 
CONSTRUCTIONAL 


DETAILS AND GIVE 
THE HEX DUMP 
LISTING. 
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GREENWELD 






NEARLY EVERYTHING ON THESE PAGES IS 


HALF PRICE OR LESS!! 


We must clear last years surplus to make room for more 
So snap up these 


parcels we are expecting soon!! 


unrepeatable bargains now — most goods will not be 


KRAZY 
KEYBOARD 
KLEARANCE 





Z8852 Keyboard: Superb brand new 
keyboard 392 x 181 with LCD displaying 1 
line of 10 characters and a further line 
with various symbols. 100 keys, inc 
separate numeric keypad. Chips on 
board are 2x77HO5, 80C48. LCD + driver 
chips are easily removable from board. 
Looks like it was used with a comms 
package. Has anyone any more info? 
£15.00 


SALE PRICE £7.50 





Z8857 High quality Alphameric keyboard 
on aluminium frame 314 x 150mm. 
Contactless keys good for 20 million 
operations. Originally sold at over £100 
each, they were used in a 'Printcom' 
portable terminal. Fully ASCII encoded 
output. Power supply + 5v and -12v @ 
35mA supplied with comprehensive data. 


£14.95 
SALE PRICE £7.50 





Z8856 Cherry computer keyboard. Very 
slim model 340 x 130 by only 14mm deep, 
including keys. Matrix output. 67 keys in 
pale/dark brown. No idea what computer 
they're from — but they're an absolute 
bargain at only £4. 
SALE PRICE 


£2.00 





ELECTRONIC 
COMPONENTS 











£8848 Ke 


keypad. 104 keys. Also chips on board: LS373x2. 
LS374, LM3086x2. LS138x3, 555, LSO8, 6805, 
Size 442x1 75mm. £12.00 
SALE PRICE £6.00 





Z8863 Keyboard. High quality unit made by Micro 
Switch 69 pale grey and blue keys. 6 red 5mm 
LED's, 15 various LS chips and socketed D8048 by 
Intel. Output via 7 way plug and there's a 4 way 
edge connector too. Keyboard frame is 317 x 


128mm. PCB on which it's mounted is 285 x 
170mm. Excellent value at £12.00 
SALE PRICE £6.00 





Z4116 24 way (8 x 3) membrane keypad. Large 
(200 x 90mm) area — these were originally used as 
a teaching aid. Overlay template and pinout 
supplied. Now only £2.00 


SALE PRICE £1.00 





Z8833 Tatung VT4100 Keyboard. As previously 
advertised on earlier bargain lists (but these do not 
have a lead attached). New stocks just received of 
this popular cased 85 key with separate numeric 
pad keyboard. Supplied with circuit diagram. 


450x65x125mm. £14.95 
SALE PRICE £7.50 
Z8842 Also available are some with broken 
keytops (usually 2 or 3) Only £9.95 
SALE PRICE £5.00 





We've fad hen 
before, too, PCB contains MCT210, 7406, INS8035, 


28835 Keytronic keyboard. 


LS373, 2708. 95 x 405 x 180mm. 
SALE PRICE 


£14.95 
£7.50 


yboard Alpha numeric separate numeric 





available once existing NEARLYEVERYTHINGONTHESEPAGESIS —_availableonceeexistingstocksaresold!! = (attt™” are sold!! 

In order to sell at these low, low prices and cover our costs, 
the minimum. order value is £10 & postage is £3.00 
regardless of quantity (orders can be made up with non-sale 
goods if required) state "Sale prices" when you order, 
whether by post, phone or fax. See back page for more info. 


C}UIRIRIATH 


LSTPLETELCTH 
& SPEECH 64 





B RERKRERRRKERTRKSE 2: 
occenreceesneesspeoerras ee 


Z4140 New complete set for ZX. Spectrum 
unboxed. (They were bulk packed) £7.95 
SALE PRICE £4.00 


Z4142 Speech 64 for the C64 computer. 
Better than*ethe Spectrum version as no 
software needed, and can be programmed in 
plain English! We only have the bare boards 
but these are new and working. A 
photocopy instruction book is included. 

£6.00 
SALE PRICE £3.00 
24138 wuSlot. 'T’ connector (1 female, 2 
male) for the Spectrum enabling 2 
peripherals to be connected to one time. 
Further uSlots can be added allowing more 
peripherals to be added: New and boxed. 

£2.00 


SALE PRICE £1.00 


OUR 1989 PAGE 
CATALOGUE + 
SUPPLEMENTS GIVING 
FULL DETAILS OF ALL 

ITEMS IN THIS PULL OUT 
COSTS JUST £1 POST 
FREE BUT WE HAVEN'T 
MANY COPIES LEFT, SO 

BE QUICK! 












COMPONENT PACKS - ALL 1/2 PRICE 


GREENWELD - 
THE PACK PEOPLE! 


More packs — more in them — more value! 
All our packs contain brand new, marked 
full spec. components (unless otherwise 
stated) at a fraction of the normal price 
and offer constructors the widest range 
of parts at the lowest cost! How do we 
do it? By buying manufacturers end-of- 
run and surplus components. Because 
we purchase from many sources, we 
have an extremely wide range of top 
quality parts — too costly to sort hence 
the packs described below. Our larger 
ee are ideal for schools, groups or 
clubs. 


SEMICONDUCTORS 


K517 Transistor Pack — 50 assorted full 
spec. marked plastic devices PNP NPN RF 
AF. Type numbers include BC114 117 172 
182 183 198 239 251 255 320 BF198 255 
394 2N3904 etc., etc. 

Retail cost £7+ Special low price £2.75 
SALE PRICE £1.37 


K547 Zener Diodes — Glass and plastic, 
250mW to 5W ranging from 3V to 180V. All 
ready identifiable. 100 for £4.50 
SALE PRICE £2.25 


K537 I.C. Pack — a mix of linear and logic 
chips, from 6 to 40 pin. All are new and 
marked, but some may not be full spec. 


100 £6.75 
SALE PRICE £3.37 


K538 Diode Pack — untested small signal 
diodes like IN4148 etc. at a price never 
before seen!! 1000 £2.50 
SALE PRICE £1.25 


K560 Semiconductors — Over the years we 
have purchased many transistors, diodes, 
ICs etc which for one reason or another have 
accumulated in one of our stock rooms. 
Rather than spend weeks sorting and listing 
them, we have decided to make them into 
packs. All components are full spec marked 
devices. Some may be coded. We believe 
this to be one of the best value packs ever 
offered, as many high value components are 
included. Packs are made up by weight; this 
means contents are very approximate -— if 
there are several bulky power devices, there 
will be considerably fewer parts than those 
packs containing all small signal items. 


Normally SALE PRICE 

Pack of approx 100 £5.00 £2.75 
Pack of approx 250 £12.00 £6.00 
Pack of approx 1000 £40.00 £20.00 


RESISTORS 


K540 Resistor Pack — mostly 1/8, 1/4 and 
1/2W, also some 1 and 2W in carbon, film, 
oxide etc. All have full length leads. 

Tolerances from 5 to 20%. Excellent range 
of values. 500 £2.50 2,500 £11.00 
SALE PRICES 500 £1.25 2,500 £5.50 


K503 100 Wirewound Resistors — From 
1W to 12W, with a good range of values. 


£2.00 
SALE PRICE £1.00 


K523 Resistor Pack — 1000 — yes, 1000 1/4 
and 1/2 watt 5% hi-stab carbon film resistors 
with preformed leads for PCB mounting. 
Enormous range of preferred values from a 
few ohms to several megohms. 
Only £2.50 

SALE PRICE £1.25 
K531 Precision Resistor Pack — High 
quality, close tolerance R's with an extremely 
varied selection of values mostly 1/4 and 
1/2w tolerances from 0.1% to 2% — ideal for 
meters, test gear etc. 

1000 £10.00 


250 £3.00 
SALE PRICES 250 £1.50 10000 £5.00 


K505 20 Assorted Potentiometers - All 
types including single, ganged, rotary and 
slider. 1.7 
SALE PRICE £0.85 
K572 Networks 7,8,9 pin SIL; .14 & 16 pin 
DIL. Lots of different values. 

Pack of 100 £4.50 
SALE PRICE £2.25 


K554 Thermistors — Mostly disc, rod and 
some valuable bead types. Identification/ 
data sheet included. Big variety up to 40mm 
dia! Catalogue value over £50.00 
100 for £8.00 
SALE PRICE £4.00 
K525 Preset Pack — Big, big variety of types 
and sizes — submin, min and std, MP slider, 
multiturn and cermets are all included. Wide 
range of values from 20R to 5M. 
100 assorted £6.75 250 £12.95 
SALE PRICES 100 assorted £3.37 250 £6.50 


CAPACITORS 


K549 Variable Capacitors — Mostly small 
trimmers — airspace, mica and polyprop 
dialectrics, but also included are a few full 
size tuning caps. 25 for £5.75 
SALE PRICE £2.87 


K544 Mullard Polyester Caps — Cosmetic 
imperfections, electrically OK. Wide range of 
values from 0.01 to 0.47uF in 100, 250 and 
400V working. 200 for £4.75 
SALE PRICE £2.37 


K546 Polystyrene/mica/ceramic caps. — 
Lots of useful small value caps up to about 
.01uF in voltages up to 8kV. Good variety. 
100 £2.75 
SALE PRICE £1.37 
K528 Electrolytic Pack — All ready cropped 
for PCB mounting, this pack offers excellent 
value for money. Good range of values and 
voltages from 0.47uF to 1000pF, 6V to 100V. 
£3.95 250 £8.95 
SALE PRICES 100 £2.00 250 £4.50 
K518 200 Disc Ceramic Caps -— Big variety 
of values and voltages from a few pF to 
2.2uUF; 3V to 3kV. £1.00 
SALE PRICE 50P 


K530 100 Assorted Polyester Caps - All 
new modern components, radial and axial 
leads. All values from 0.01 to luf at voltages 
from 63 to 1000!! 


SALE PRICE 


Super value at £3.95 
£2.00 


K558 Jumbo electrolytic pack — 10kg of 
screw top computer grade _ electrolytic 
capacitors. Values from 400uF to 83,000uF, 
voltages 15V to 200V. About 40 caps per 
parcel. Value if bought individually over 
£100! Our price? Just £20.00. Order now! 

SALE PRICE £10.00 


SWITCHES & RELAYS 


K520 Switch Pack — 20 different assorted 
switches — rocker, slide, push, rotary, toggle, 


micro etc.... Amazing value at only £2.00 
SALE PRICE £1.00 
W4700 Push Button Banks -—- An 


assortment of latching and independent 
switches on banks from 2 to 7 way, DPCO to 
6PCO. A total of at least 

40 switches for £2.95 100 £6.50 
SALE PRICES 40 £1.50 100 £3.25 


K532 Relays — Wide selection of styles 
voltages and contacts. 4v-240v, AC/DC, SP 
and 4PCO 20 for £6.00 
SALE PRICE £3.00 


K542 Reed Relays 

Mostly DIL, single pole & double pole also 
some changeover, these are manufacturers 
rejects, but a good proportion work. 5V-50V 
coils 50 assorted £3.30 
SALE PRICE £1.65 


K569 Reed Switch Pack. A selection of 
about 15 types of reed switch from submin 
12mm long to 5A rated 50mm long, mostly 
form A (make), few form C (Changeover). 
Pack of 30 £2.75 


SALE PRICE £1.37 


OPTO 


K539 Led Pack — not only round but many 
shaped leds in this pack in red, yellow, 
green, orange and clear. Fantastic mix. 

100 £5.95 250 £13.50 
SALE PRICES 100 £3.00 250 £6.75 


K524 Opto Pack — A variety of single point 
and seven segment LEDs (incl. dual types) 
of various colours and sizes, opto isolators, 
numicators, multi digit gas discharge 
displays, photo transistors, infra red emitters 
and receivers. 

25 assorted £3.95 


SALE PRICE £2.00 


HARDWARE 


K551 6BA screws - In a variety of lengths 
and heads from 3/16" to 20mm long. Steel. 
200 £2.00 


SALE PRICE £1.00 


K559 Knobs — Wide selection of sizes, 
shapes and styles for various diameter 
shafts and sliders 25 for £1.95 
SALE PRICE £1.00 


K535 Spring Pack — approx. 100 assorted 
compression, extension and torsion springs 
up to 22mm dia. and 30mm long £1.70. 
SALE PRICE 85P 


K571 Cable Clips — 6 or 7 different sizes 
from 3.5mm to double T & E mostly black 
and grey. 100 assorted 99p 
SALE PRICE 50P 


K564 PCB stand-offs. A mixture of 8 
different styles and sizes from 4.75 to 


12.7mm high. 100 £2.40 
SALE PRICE £1.20 
K567 Wire Ties. 5 types to take 4-15mm 
dia cable bundles. 100 £1.70 
SALE PRICES 85P 


K565 Miniature PCB supports in nylon. 6 
different styles — sizes from 6.35 to 13.24mm 
high. 100 £2.20 
SALE PRICE £1.10 


K566 Self adhesive cord clips in moulded 
nylon. 5 styles/sizes. Base size from 15.9 to 


31.8mm square 
Pack of 100 £2.70 
SALE PRICE £1.35 


K568 Giant Plastic Pack Approx. 1000 
pieces — standard and miniature PCB 
supports, self adhesive ribbon cable clips, 
straps, ties, cord clips. This lot would 
normally cost around £50.00 

Our Special Price £12.00 
Sale price £6.00 
K563 Cable markers (ident sleeving). Over 
1000 pieces, all with either letter or number. 
Assorted colours and sizes from 1-5mm dia. 


over 50 different! 
Pack of 1000 £2.50 
SALE PRICE £1.25 





Z497 AM/FM Stereo Tuner Panel. 


Complete radio 
chassis with push-button selection for LW/MW/FM and 
ON/OFF. Ferrite rod for LW & MW selection, co-ax 
socket for FM aerial. Supplied with mains transformer 
and rectifier/smoothing cap, and wiring details. PCB is 


330 x 90mm. Reduced to £7.95 
SALE PRICE £4.00 


1W Amplifier — mono 





Z914 Audio amp panel 95x65mm with TBA820 chip. 
Gives 1W output with 9V supply. Switch and vol. 
control. Just connect batt. and speaker. Full details 


supplied. Only £1.50; 10 for £12.00; 
25 for £25.00; 100 for £75.00 
SALE PRICES 75p each; 10 £6.00; 


25 £12.50; 100 £37.50 
1W Amplifier — stereo 


Z915 Stereo version of above 115x65mm featuring 
2xTBA820M and dual vol. control. 

£3.50, 10 for £30, 

25 for £65, 100 for £200 

£1.75, 10 £15, 

25 £32.50, 100 £100 


SALE PRICES 





Z974 Mixer Amp Panel — 115x115mm and gives 1W 
O/P from a TBA820M chip. There are two inputs, one 
via a pre-amp, from phono sockets and separate 
volume controls. A third pot is used to fade from one 
input to the other. There are also 2 4p 3w rotary 
switches. Attached to the PCB by flying leads is a 
panel on which are mounted the 2 input skts, 2x5 pin 
DIN skts and 2 pin DIN speaker skt. A data sheet is 
supplied All this for just £2.50 
SALE PRICE £1.25 





Z4134 Speaker remote control box. This is a cream 
case 125x95x42mm housing a 57mm dia speaker and 
2 contro! knobs, one for volume and one to switch 
main-remote-dual, the 3 core 6m long lead enables 
volume to be controlled from chair or bed. Simple to fit, 
instructions included. £3.95 
SALE PRICE £2.00 





Z4135 'STETHOPHONE' mini stereo head-phones, 


complete with stereo jack plugs, 8R. Hinged 
headband. £1.75 
SALE PRICE 87P 


Hi-Res Monitor 





Brand new and boxed, complete apart from case, the 
super high definition (1000 lines at centre) makes this 
monitor ideal for computer applications. Operated from 
12V DC at 1.1A. Supplied complete with circuit and 2 
pots for brilliance/contrast + connecting instructions. 
Standard input from IBM machines, slight mod (details 
included) for other computers. 

Price £24.95 4 for £99.00 
SALE PRICE £12.50; 4 FOR £45.00 
Z494 Newbrain Motherboard. Micro-processor panel 
265 x 155mm. Complete PCB for computer, Z80, 
EPROM, etc. 68 chips altogether + other associated 
components, plugs, sockets, etc. Brand new in original 
packing. £5.50 
SALE PRICE £2.75 


Z672 Newbrain motherboards. Complete but probably 
faulty. £3.50 
SALE PRICE £1.75 


Z620 68000 PANEL PCB 190 x 45mm believed to be 
from ICL's ‘one per desk' computer containing 
MC68008P8 (8MHz 16/8 bit microprocessor) + 4 
ROMs all in sockets. TMP52220CNL, 74HCT245, 
HCT138, LS38 & LSO8, also 2 x 20w SIL sockets & 2 x 


14w SIL sockets. £5.00 
SALE PRICE £2.50 
Set Top Converter 





Z8828 Made by Thorn EMI, this was used to receive 
cable _ television. 2 part aluminium case 
211x158x82mm (no front panel) contains 2 PCB's: (a) 
control board with multiway switch, dual 7 seg plug in 
display, couple of chips. (b) main board with mains 
transformer, tuner, RF section etc. Rear panel has input 
and output sockets. 2m mains lead with moulded on 
13A plug. £9.00 
SALE PRICE £4.50 






Z803 Auto Dialler. Sloping front case 240 x 145 x 
90/50mm contains 2 PCBs: one has 4 keypads (total 
54 switches) + 14 digit LED display. 2xULN 2004, 
ULN2033 and 4067; the other has 12 chips +4 power 
devices etc. Case contains speaker. For use with 
PABXs, could probably be modified for exchange line. 
Needs 12V ac supply £9.00 
SALE PRICE £4.50 


Prestel Unit 





Z819 Brand new and boxed, complete with co-ax T 
connector, aerial lead and instruction book. Only one 
snag — the remote control hand-set is missing. Size of 
smart wooden case is 347x187x100mm. Mains 
operated. Old style BT plug. Made by Ayr Electronics, 
Model P £22.00 
SALE PRICE £11.00 





Z8862 Video game unit with 10 games, utilizing, the 
AY-3-8610 chip. Consists of 2 handheld units 145 x 60 
x 45mm made of light and dark grey high impact 
plastic. Unit 1 has a control panel with 0-9, serve and 
reset buttons, 3 switches for bat size, ball speed and 
sound on or off, and built in joystick. Unit 2 has a serve 
button and joystick. the two units have 2m of 5 core 
cable between them, and the 3m lead from unit 1 has 3 
x 3.5mm plugs; 1) 7-5V input; 2) audio out; 3) 
composite video out. Worth what we're asking just for 


the cases! £9.95 
SALE PRICE £5.00 
Dual Sheet Feeder 





Z8837EXXON DUAL SHEET FEEDER Z200. Overall 
395x210x285mm. Brand new and containing some 
very high class electronics. although of little practical 
use as it stands, it makes a great break down unit. It 
contains: 

3x12V 36R 7.5° stepper motors by Airpax and 
associated gear trains drive belt etc. 

2x12V Solenoids 

1x12V electronic buzzer 

2 extremely sensitive micro-switches. 

1 PCB containing 4xTIP115, 4xTIP110, 2x7407, 
LM3302 comparator + T's. R's, C's, plugs, sockets etc. 

1 control panel containing 4 LED illuminated push 
buttons + green LED on small PCB 

1xOPB703A opto coupler 

1xOPB7111 opto coupler 


Obviously, a very expensive piece of machinery to 
produce — but once again our contacts in the trade 
have enabled GREENWELD to procure a few hundred 
for a fairly modest sum, allowing us to offer them at the 


bargain price of £24.95 
SALE PRICE £12.50 
Touch Pad 





Z811 Cumana Touch Pad for the BBC computer. This 
remarkable add-on enables you to draw on the screen 
using a stylus with the touch sensitive pad. Supplied 
with 2 stylii, power/data connecting lead and demo tape 
with 4 progs. Contains state-of-the-art electronics. 
Originally being sold at £79.95 — but we can offer a limit 
quantity of these brand new and boxed for just £19.95 
SALE PRICE £10.00 


Fibre Optics 





Scoop purchase of single and twin cable. For use with 

visible light or infra-red. Core 1mm dia, overall 2.25mm 
dia. 

Single 50p/m; 20m coil £4.00 

Twin 90p/m; 20m coil £6.00 

20M SINGLE £2.00 

20M TWIN £3.00 


SALE PRICES 


@ 





the electronic football game of skill 





Z817 ~~ Exciting electronic football 
game -— Waddingtons' ‘JIMMY’. 
Brand new models in full working 
order, but without plastic peripherals, 
stickers etc. Red plastic case 420mm 
long x 93mm wide contains keypad 
and seven segment LED's to keep 
score either end. The centre section 
‘players' are represented by red 5mm 
LED's, 14 altogether. The main chip 
is the TMS1000, programmed to 
make odd noises whilst playing and a 
tune when a goal is scored. Also 
inside are 13. plastic transistors, 
57mm 8R speaker, power supply 


socket, R's, C's etc. Powered by 
2xPP3 batts. Solo or dual play. 
Supplied with instruction sheet, 


playing field complete with coloured 
‘players'. Good fun to play as a game 
and good value for the electronics 
within. Originally retailed at £19.95. 


Only £5.00 

Sale price £2.50 
SPEECH CHIPS 

SPO256A Only £1.00 
10 for £7.00 100 for £50.00 

OTHER SEMICONDUCTORS: 


See pages 82-83 of catalogue 25% off 
all prices!! 


POWER FET'S 


Pair of 140V 100W Hitachi devices 
2SJ49 & 2SK134. List price £10.72 


Price ©£6.00 
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ASTEC Model AA12531 


I/P: 115/230V ac 50/60Hz 
O/P:V1+5v 5A 

V2 +12v0.15A 
Size: 160 x 104 x 45mm 


Partially enclosed panel with fixing 
holes in steel case on 120 x 125mm 
centres. 


Inputs and Outputs are on colour 


coded leads; there is also an EEC 
socket on a flying lead. 


£6.95 


KNOCKOUT KNOBS!! 


Sim to K9 — 19mm high x 20mm dia 
with coloured tops. 
Pack of 25 £3.00 


DISK DRIVE PSU KIT 


Ideal for powering single 3 1/2" or 5 
1/4" drive. Mains input, stabilized 
smoothed outputs, 5V@1A + 12V@1A. 
Simple, easy to assemble kit with 
all parts and full instructions. £4.95 





PHONE YOUR ORDER 
THROUGH NOW - VISA & 


ACCESS ACCEPTED. 
(0703) 772501 





1989 CATALOGUE SALE PRICES BY PAGE NUMBER 


P1-18 10% off Pie 
P25 10% off P73 
P31-34 10% off 

P35-36 5% off P74 
P55 10% off P7> 
P57-59 10% off P76 
P62-63 20% off P77 


BARGAIN LIST PAGES hs 

P68 _Alll 1/2 price 

P69 _— AMI: 1/2 price P80 

P70 $B17£1.00 P81 
78827 £2.00 
Hi-Res Monitor 


P85 
£12.50 
SB14 £1.50 P86 
All 1/2 price 


All 1/2 price P87 
All 1/2 price 

except SB15 P88 
All 1/2 price P89 
All 1/2 price 

All 1/2 price 

All 1/2 price 

All 1/2 price 

All 1/2 price 

All 1/2 price 

All 1/2 price 

P82-83 25% off 

P84 All 1/2 price 

All 1/2 price 

All 1/2 price P93 
except joysticks P94 


Relays 25% off 
Rest 1/2 price 
All 1/2 price 

All 1/2 price — 
except: 

24072 25% off 
Z656 25% off 
Z802 20% off 
All 25% off 

All 25% off 
Z4100 £2.00 
Z488 £2.00 
J001-3 £1.20/10 
Rest 1/2 price 
All 1/2 price 

All 1/2 price 


1989 SPRING SUPPLEMENT SALE PRICES 


P3-10 10% off 
P12-13 10% off P24 
P15-17 10% off 
P18 20% off P25 
P19-22 All 1/2 price 
P23 28858 20% off 

24167 20% off 

28861 20% off 


Rest 1/2 price P26 
SB10 £2.00 P27 
Rest 1/2 price 

Z4162 20% off P28 
Z4163 20% off P29 
24164 Sold out P30 
SB6 Sold out P32 
Rest 25% off 


All 25% off 
Z8862 1/2 price 
Rest 25% offf 
All 1/2 price 

All 1/2 price 
10% off 
Headphones all 
given away 





ASTEC Model AC9231 
/P: 115/230V ac 50/60Hz 
O/P: 50Watt max: 
V1+12v2.5A 

V2 + 5v6.0A 

V3 12v 0.5A (+ or -) 

V4 5v 0.5A (+ or -) 

Size: 203 x 112 x 60mm 


Fully enclosed case with built in tapped 
mounting holes. 


Inputs and Output pins on edge of 
panel. 


£9.95 
VEROBLOC 


AMAZING OFFER!! 
RRP £6.69 


ONLY 


£4.95 
ANTEX 


All Soldering Equipment 
15% off!! 


SOLDER 


16g 500gm reels resin-cored solder. 
Only £3.95; 10 reels £33.00 


GREENWELD 


ELECTRONIC 
COMPONENTS 




















443C MILLBROOK ROAD, 
SOUTHAMPTON, SO1 OHX. 


ORDERING INFORMATION 
All prices include VAT; just add 


£3.00 P&P; Min order’ value 
£10.00. Official orders from 
schools welcome — Min _ invoice 


charge £10.00. Our shop has 
enormous stocks of components 
and is open 9-5.30 Mon-Sat. 
Come and see us! 


HOW TO CONTACT US: 

By post using the address above; 
by phone (0703) 772501 or 783740 
(ansaphone out of business hours); 
by FAX (0703) 787555; by E Mail 
Telecom Gold 72:MAG36026; by 
Telex 9312131093 (GWG) 





o bring this series towards the end, 
Tk take stock of the impact of 
digital electronics on our lives. 
What is the nature of this impact? Does it 


improve the quality of our lifestyle? Does 
it raise problems too? What of the future? 


END OF THE ABACUS 


The abacus is an ancient type of 
calculator (Fig. 1). It was particularly 
common in the Far East. I first saw 
abacuses (or is it abaci?) when I visited 
Hong Kong in 1970. Every shop in that 
city had an abacus on the counter for 
totting up the customer's bill. It was 
fascinating to watch a proficient operator 
frenziedly clicking the beads up or down 
the rods and rapidly obtaining the total. 
Old-tech it may be but, for adding up 
accounts, using an abacus can still be as 
quick as using a pocket calculator. Despite 
this, in 1970 the day of the abacus was 
nearly at an end. When I visited Hong 
Kong again two years later, there was not a 
single abacus to be seen. The shop 
counters were littered with pocket 
calculators — every shop assistant seemed 
to have at least one — with which to work 
out the account. Digital electronics had 
had its devastating impact on tradition. 





DIGITAL ELECTRONICS 


Part Il — Applications and implications 


The same trend has appeared at the 
supermarket checkout. Supermarkets 
started in Britain just about when the old- 
fashioned mechanical cash-registers were 
being replaced by electronic machines. At 
first, the check-out operator keyed in the 
prices and the register produced a printed 
slip showing the prices of the individual 
items and the total. The more suspiciously- 
minded of us keenly watched the display 
to check that the correct price was being 
keyed in. 

Nowadays the check-out desk is linked 
to a central store computer. This holds 
details of all the items on sale at the store. 
Instead of keying in the price, the operator 
wipes a bar-code reader across the package 
or waves the item over a curiously-shaped 
aperture in the check-out desk. The code 
for the item is automatically read (with 
built-in provision for detecting errors of 
reading) and sent to the computer. The 
computer looks up the code in its data 
bank, and finds the name of the item and 
its price. These are displayed at the check- 
out and printed out on the sales slip — all in 
a fraction’ of a second. So now you can 
have an itemised list of your purchases, 
named and priced. 

As point-of-sale facilities become more 
widely available, digital electronics takes 
over the matter of paying for the goods 
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Fig.1. An abacus - the earliest type of calculator 





too. Hand your charge-card to the operator, 
and the account is paid from your account 
in an instant. ‘Plastic money’ is itself a 
result of digital electronics. Charge-cards 
and_ credit-cards, cash-dispensers and 
similar equipment all depend heavily on 
digital electronics and would be almost 


BY OWEN BISHOP 


Owen takes an 
overall look at how 
digital electronics 

affects our lives, 
and sets an end-of- 
term exam! 


unworkable if one had to rely on 
traditional manual book-keeping. Such 
innovations are a great convenience, 
helping to make life smoother and easier. 


COV IMICINIOANEINE 


One of the biggest differences that 
digital electronics has made to the author's 
working life is the use of a wordprocessor. 
When I prepared my first contribution to 
PE in 1971 it was laboriously typed by 
hand. Having had no training in typing, 
my manuscript was a mass of typing errors 
with words and sentences crossed out by 





BEADS, SLIDE ON WIRES 


Over-typing them with ‘X's. Nowadays, 
using a word-processor, all the errors can 
be removed, whole sentences added or 
deleted, and long passages of text can be 
shifted around at the press of a key. This 
does not necessarily mean that the text is 
any more interesting and informative when 





it iS written, but it must be very much 
easier for the Editor to check and for PE's 
typesetter to deal with! (Yes! Ed) But 
technology has its drawbacks. In the good 
old days of the typewriter I used to be able 
to sit outdoors on sunny days, enjoying the 
garden and getting a good sun-tan while 
working. Now I'm kept indoors, chained to 
the computer in a semi-darkened room. 
Perhaps a lap-top portable is the answer. 

If it's a matter of getting material 
quickly to the Editor, digital electronics 
helps again. Fax machines are ideal for 
transmitting documents, including hand- 
written letters, drawings, diagrams and 
photographs through the public telephone 
network. Over 900,000 machines were. 
installed world-wide in 1986 and the 
numbers continue to grow rapidly. Fax 
(short for facsimile — 'an exact copy') uses 
an optical scanner to read a document and 
converts this into digital signals, which it 
sends through a modem over the telephone 
system. At the receiving end, the signals 
are used to produce a copy of the 
document on a special thermal printer. A 
fax machine looks rather like an ordinary 
photocopying machine, and it takes less 
than a minute to transmit or receive an A4 
page. The quality is about the same. 
Moreover, transmission is instantaneous. 
As a document is fed into a fax machine in 





an office in, for example, New Zealand, 
the copy emerges from a fax machine in a 
London office 12000 miles away. 

Digital electronics can help the deaf and 
dumb to communicate more effectively. 
Bell Communications research in New 
Jersey USA have developed a system 
known as DEAFNET. It operates by way 
of the ordinary telephone network. In one 
application of this, persons with speech 
defects type in their messages, using a 
keyboard. The DEAFNET device converts 
the typed message into synthesised speech. 
This is then sent over the telephone 
network and is intelligible to persons with 
normal hearing. When spoken messages 
are received, they are converted to short 
code messages displayed on the deaf 
person's terminal. 


COMPUTERS 


All of the above-mentioned advances in 
the use of digital electronics depend upon 
computers. This is taking the word 
‘computer’ in its widest sense. It includes 
not only the micro, mini and mainframe 
computers, used for wide-ranging 
purposes, but also the digital circuitry built 
into such devices as fax machines, 
washing machines and cash registers. 

The essential point about a computer is 
that it is designed to process data. It can 
process 

* large amounts of data 

* very quickly and 

* without making a mistake. 

In the early days it became a habit to 
blame all kinds of mistakes on_ the 
computer. But a computer doesn't make 
mistakes. It only does what it is told to do. 
Practically all of the errors blamed on ‘our 
computer’ were the fault of the humans 
who programmed the computer wrongly 
or fed it with incorrect data. Nowadays, 
with people becoming more computer- 
aware, such excuses are no_ longer 
acceptable. This in turn means that 
persons using computers today have to 
accept full responsibility for the use they 
make of them. 


DATA BANKS 


The storage of masses of data is nothing 
new. Libraries have fulfilled this function 
for hundreds of years. What is new about 
the computer data storage is that it can be 
accessed so rapidly. Instead of browsing 
through several books for an hour or so, 
the data you need is available in 
microseconds. This puts the using of data 
on to an entirely different plane. Data that 
would take a life-time to collect and 
collate can now be processed in an hour or 
so. The computer can be programmed to 
search a data bank, extract any given items 
of data, analyse them in dozens of 
different ways, and present the results as 
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printed tables or coloured graphics 
displays — all in a few seconds or minutes. 
Massive amounts of data can be held 
available ready to be called up in an 
instant. Prestel is an example of a 
computer system of this kind. Data 
ranging from railway timetables to share 
prices can be accessed by the general 
public. In addition, specialist data is held 
that is useful to individuals and firms in 
particular industries. 


(ad aol teh Goll lair 


The expert system is an application of 
the computer's ability to store and access 
large quantities of data. An example of the 
simplest non-computerised type of expert 
system is the table or booklet for 
diagnosing faults in your photographs. 
You are asked to describe the faulty 
photograph and the table tells you what 
you did wrong. You might consult the 
table under the heading ‘Photo is plain 
black', for example, and be told that (a) 
you forgot to take off the lens cap; or (b) 
you forgot to press the shutter; or (c) it's a 
photo of a coal-cellar. The table gives you 
the expert's opinion. 

A computerised expert system carries 
this idea many stages further. An expert 
system on poisons has been devised 
recently at the University of Surrey. It is 
intended to help doctors diagnose cases of 
poisoning in children under five. Almost 
half the cases of poisoning occur in 
children of that age group so rapid 
diagnosis, leading to rapid treatment, can 
be an important factor in saving lives. 

The computer stores data on the 100 
most toxic substances. The data for each 
poison includes its physical form (solid, 
liquid etc), distinguishing features such as 
smell, descriptions of the types of bottles 
or packaging used for each, the nature of 
the poisonous principle, how harmful it is, 
what symptoms it produces and what 
treatment is required. The computer asks 
the doctor to key in details of the poison as 
far as they are known. Possibly the doctor 
may have only a tablet to base the 
diagnosis on, or perhaps only a label torn 
from a bottle bearing only part of the 
name. 

With such. slender evidence the 
computer searches its database and decides 
which one more more substances the 
poison might be. It asks the doctor for 
details of the child (age, weight, sex), and 
can then tell the doctor what symptoms 
would be produced in that child by the 
possible poisons. This should allow the 
doctor to narrow down the range of 
possibilities to one poison. The computer 
then prints out details of the treatment 
required. In addition to helping doctors in 
individual cases, the data of each case is 
stored in memory so as to build up a 
valuable fund of information on _ the 
incidence of poisoning in young children. 

An expert system is often based on the 


expert knowledge of a world authority or 
group of authorities on a given subject. 
The working day of an expert is of limited 
length so, in effect, this enables the 
expertise of that person or persons to be 
made available to many more people than 
would otherwise be possible. 


ARTIFICIAL 
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Using an expert system is almost like 
consulting with the expert directly. If the 
programme is planned with sufficient care, 
the questions asked and the answers given 
by the computer are identical with those 
that would be asked or given by the real 
expert in a live consultation. The computer 
seems to act as an intelligent human being. 
Indeed many people using such programs 
strongly feel that there is a human there, 
somewhere behind the scenes. Expert 
systems have been used in this way for the 
preliminary questioning of hospital out- 
patients, prior to their being examined by a 
qualified physician. The computer takes 
over the routine work, saving the time of 
the consultants for dealing with the more 
difficult aspects of each case. But the 
apparently human nature of the computer 
is merely a matter of clever programming. 
It is not real intelligence. 

Artificial intelligence is an aspect of 
computer technology that has attracted 
many researchers. Is it possible to build a 
computer that will think for itself, that will 
think up its own responses, that will be 
able to solve problems that it has not been 
specifically programmed to solve? There 
are several aspects to AI: 


ASPECTS OF Al | 


* problem-solving — a chess program 
solves the problem of what to do next by 
trying out all the possible combinations of 
moves on both sides for several moves 
ahead. Then it selects the one that gives 
the best outcome. It is successful against a 
human player because it can do all this 
very quickly, and it does not get confused 
or make mistakes. But a human player is 
able to solve the next-move problem in 
much 'cleverer’ ways. The human may 
have a ‘feel’ for a situation, perhaps based 
on previous experience of _— similar 
situations. The human may try shock 
tactics — such as sacrificing a queen to put 
the opponent off-guard. The human player 
may vary tactics according to the known 
weaknesses of the opponent. Such 
psychological warfare is something of 
which computers are not yet capable. 

* pattern-recognition — the computer is 
programmed to recognise regularities and 
patterns in masses of raw data. This 
includes the ability of the computer to 
recognise visual patterns, such as when a 
robot is able to identify nuts and bolts or 
mechanical parts by their shape. 
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* automatic programming — instead of 
writing a program, you tell the computer 
what the program has to do and the 
computer writes, tests and debugs its own 
program. 

* natural-language processing — this is 
a major aspect of AI, important because it 
opens the way for humans to communicate 
with computers by speech. Programmes 
for translating one language into another 
(eg English into Russian) also fall into this 
category. The most difficult aspect of 
natural language processing is speech 
recognition. As Tom _ Ivall explained 
recently (PE Nov 1988), sentences or 
phrases with entirely different meanings 
may sound exactly alike. He quoted two 
examples 'A tax on shipping’ and ‘Attacks 
on shipping’. Spoken with unnaturally 
long gaps between the words these 
sentences are distinguishable, but spoken 
at normal speed they are not. How is the 
computer to know which is which? One of 
the goals of AI is to enable the computer 
to understand the context of the sentence 
sufficiently well to know which of the two 
is intended. Similarly, if the computer is 
going to be able to completely take over 
the function of the office typist, it must be 
able to distinguish between the letter that 
is being dictated to it and asides such as 
‘Oh help! Where did I put that file?’ and 
‘Thanks, no milk and two sugars please... 





PARALLEL 
morse Ne 


According to Sir Clive Sinclair, 
reported in PE June 1988, the computers 
that will be able to further the aims of AI 
are on their way. Computers employing 
risc microprocessors are already with us 
and give a tenfold increase in speed as 
explained last month. But the big 
development is that of parallel processing. 
The current generation of computers have 
a single processor of cpu. With parallel 
processing the computer has many 
processors all working simultaneously. Sir 
Clive predicts that there may be as many 
as 65000 processors in one machine. Such 
machines developed over the next 20 years 
will be able to recognise speech 
intelligently and you will be able to talk to 
them very much as you would talk to 
another human. Machines of this kind, 
incorporating one or more expert systems 
will be there in the home to act as family 
doctor, lawyer and adviser in general. Of 
course, even then, the computer will not 
be able to take the place of a human 
adviser completely. But it will know its 
own limitations and, in such cases, tell you 
from whom to obtain advice. We might 
also see the demise of the school as we 
know it today. Instead of crowding 30 
children in a room to be taught by a 
human teacher, each child will be taught at 
home by a specialised expert system. The 
computer will respond to the needs and 
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difficulties of the child in a way that the 
over-worked school-teacher can _ never 
hope to do. Schools will exist only for the 
more ‘social’ side of education, such as 
discussion groups, seminars, dramatics 
and sport. 


EVER ONWARD 


As well as_ developing computer 
architecture and design, manufacturers are 
continually striving to improve the 
hardware. One of the latest innovations is 
the surface mounted device. Instead of the 
component having wire leads which are 
soldered to the circuit-board tracks (Fig. 4). 





TERMINAL 
CONTACT 


PCB 


ADHESIVE 


Fig.2. Mounting a surface- 
mounting device 


Prior to soldering the smds are held in 
place by a spot of adhesive. Alternatively, 
a special solder paste is used that acts as 
an adhesive and then as a solder when heat 
is applied. SMDs are used in non-digital 
electronics as well as digital electronics. 
Their main advantage is that they are very 
small. For example one of the standard 
sizes, the 0805 package, measures only 
0.08in by 0.05in (approx 2mm by 1.3mm). 
This allows more components to be 
mounted on each board, an important 
consideration in computer design. The 
shortness of the leads between the smd and 
the board results in reduced lead 
inductance. This means that circuits can 
operate at higher speeds, an important 
factor in digital circuits. 





MEGACHIPS 


Another continued trend is toward 
larger and larger memory chips. One of the 
latest is Philips Megachip, capable of 
storing 131,072 (128K) 8-bit words. The 
total of 1,048,576 bits (just over 1 
megabit) is stored in memory cells each 
consisting of six transistors. This gives a 
total of 6,291,456 cmos transistors on a 
chip measuring only 7.7mm by 12.2mm. 
Yet the time to access any individual byte 
is only 25 nanoseconds. Even larger chips 
are becoming available, so the computer 
has virtually immediate access to an 
enormous amount of information. If even 
more data is required, there is bulk storage 
in the form of optical discs, capable of 
storing up to 20,000 megabits each, with 
fairly rapid access time. Videotapes can 
store up to 150,000 megabits. 
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RECAPPING 


Before we take a deep breath next 
month and look at not only the benefits of 
computers but also some of the problems 
they bring, why not check what you have 
learned in the series by trying the 
questions below. We'll give the answers 
next month. 


1. Write these decimal numbers in 
binary: 4, 15, 110, 254. 

2. Write these binary numbers in 
decimal: 10, 110, 1101, 10101010. : 

3. In what ways do we usually represent 
‘true’ in binary logic? 

4. Identify these two truth tables: 

(a) Inputs Outputs (b) Inputs Outputs 


—e © OC > 
-_—- Of © W 
- OOoOcocnNn 
—P OO > 
- Ore Ow 
ork ON 


5. What does ttl stand for and what is its 
operating voltage? 

6. Name one of the cmos logic series 
and state its operating voltage range. 

7. Work out the truth table of logic 
circuit in Fig. 3. What is the name of this 
logical operation? 

8. (a) Complete the diagram of a 
bistable flip-flop in Fig. 4. 

(b) Both inputs A and B are high; output 
Q is high; output Q is low. 

How do we make the outputs change 
state, so that Q is low and Q is high? 


Fig.3. 


INPUTS 


A OUTPUT 
Z 
B 


NOT 





9. What are the features of a Schmitt 
trigger gate? 

10. A monostable multivibrator is built 
from a pair of NAND gates, a resistor and 
a capacitor. State two ways of making the 
pulse length longer. 

11. What is the difference between the 
output of a monostable multivibrator and 
the output of an astable multivibrator? 

12. A 555 timer is wired as a 
monostable multivibrator. The resistor is 
33 kilohms, the capacitor is 47 
microfarads. What is the length of the 
pulse? 

13. What are the three main sections of 
a typical logic system? 
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14. Describe the action of a D-type flip- 
flop (TTL 7474). 

15. What types of logic circuit can be 
built from a chain of D-type flip-flops? 

16. Write these binary numbers in 
hexadecimal: 1101, 1011000, 11110001. 

17. Write these hexadecimal numbers in 
binary: &4, &C, &56. 

18. What is the essential feature of a 
synchronous counter, as opposed to an 
asynchronous (ripple) counter? 

19. What is meant by fanout? 

20. What do the initials ldr stand for? 
What happens to the resistance of an Idr as 
the amount of light falling on it is 
increased? Explain the action of the circuit 
in Fig. 5. If it is in the dark to begin with 
and the light is then increased. 

21. Name three types of sensor that can 
be used in a light-sensitive interface. 

22. Name the device that shows 
decrease of resistance as its temperature is 
increased. 

23. Suggest two devices you could use 
to interface a logic circuit to a small dc 
motor. 

24. What is meant by the term tri-state 
output? 

25. What is meant by the term PISO? 

26. The registers of an 8-bit shift 
register hold the data '01101010'. What 
would they hold after a single shift left? 
What effect does this have on the value in 
the register? 

27. What are the differences between a 












HART = >TRONICS are specialist producers of kits for 
designs OHN LINSLEY-HOOD. Al! kits are APPROVED 
by the Ver. 


LINS -HOOD CASSETTE RECORDER CIRCUITS 





Complete record and replay circuits for very high quality low 
noise stereo cassette recorder. Circuits are optimised for our 
HS16 Super Quality Sendust Alloy Head. Switched bias and 
equalisation to cater for chrome and ferric tapes. Very easy to 
assemble on plug-in PCBs. Complete with full instructions. 


Complete Stereo Record/Play Kit...............55. £33.70 
Misi MOISES tO SUIT: os Fe eee acini s A oa £2.30 each 
Reprints of original Articles ...............45- 75p no VAT 
S60X; Stereo. Mic AMDPIIflel: «cea sk ck RS £8.70 


LINSLEY HOOD 300 SERIES AMPLIFIER KITS 

Superb integrated amplifier kits derived from John Linsley- 
Hoods articles in ‘HiFi News’. 
Ultra easy assembly and set-up with sound quality to please 
the most discerning listener. Ideal basis for any domestic 
sound system if quality matters to you. Buy the kit complete 
and save pounds off the individual component price. 


K300-35. 35 Watt. Discount price for Complete Kit . £98.79 
K300-45. 45 Watt. Discount price for Complete Kit £102.36 
RLH48&5. Reprints of Original Articles from ‘Hi-Fi News’ 
Le be sihuie Ns, « 2AM aime maa cn diastase ike hie Woe £1.05 no VAT 
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Personal callers are always very welcome but 
please note that we are closed all day Saturday 


1C1 IS CONNECTED 


TO +5V SUPPLY 
AND OV LINE. 





register and a latch? 

28. What is the action of the WE (write- 
enable) input of a 2114 memory chip? 

29. What is the difference between ram 
and rom? 

30. What is an eprom? 

31. Which part of a microprocessor 
processes data? 

32. What is the accumulator register 
used for? 

33. What does an analogue-to-digital 
converter do? 

34. What type of converter would you 
use to control the speed of a motor from 
the output of a logic circuit? 

35. What types of converter are useful 
for sending analogue data along a single 
line or to the serial input of a 
microcomputer? 

36. What is a computer? 

37. What does cpu stand for? 

38. What do we call the three sets of 
connections used for transferring data 
from one part of a computer to another? 


LINSLEY-HOOD SUPER HIGH QUALITY AM/FM TUNER 
SYSTEM. 




































Our very latest kit for the discerning enthusiast of quality 
sound and an exotic feast for lovers of designs by John 
Linsley-Hood. A combination of his ultra high quality FM 
tuner and stero decoder described in "ELECTRONICS 
TODAY INTERNATIONAL” and the Synchrodyne AM 
receiver described in "Wireless World”. The complete unit is 
cased to match our 300 Series amplifiers. Novel circuit 
features in the FM section to include ready built pre-aligned 
front-end, phase locked loop demodulator with a response 
down to DC and advanced sample and hold stereo decoder 
together make a tuner which sounds better than the best of 
the high-priced exotica but. thanks to HART engineering. 
remains easy to build. The Synchrodyne section with it's 
selectable bandwidth provides the best possible results from 
Long and Medium wave channels. so necessary in these days 
of split programming. If you want the very best in real HiFi 
listening then this is the tuner for you. Since all components 
are selected by the designer to give the very best sound this 
tuner is not cheap. but in terms of it's sound it is incredible 
value for money. To cater for all needs four versions are 
available with variations up to the top of the range full AM/FM 
model. with any unit being upgradeable at any time. Send for 
our fully illustrated details. 


STUART TAPE RECORDER CIRCUITS 
Complete stéreo record, replay and bias system for reel-to- 
reel recorders. These circuits will give studio quality with a 
good tape deck. Separate sections for record and replay give 
optimum performance and allow a third head monitoring 
system to be used where the deck has this fitted: Standard 
250mV input and output levels. These circuits are ideal for 
bringing that old valve tape recorder back to life. 

K900W Stereo Kit with Wound Coils and Twin Meter 


24hr SALES LINE 
(0691) 652894 





39. What do we call the coded byte 
which tells a microprocessor what to do 
next? 

40. Name four types of instruction 
commonly used in machine-code 
programs. 

41. What type of program is used to 
make it easier to write machine-code 
programs? 

42. What are mnemonics? 

43. What do we call the branch of 
computing that deals with problem- 
solving, pattern recognition, and automatic 
programming? 

44. Name some devices used in the 
home that usually contain a 
microprocessor. 

45. What development in computer 
design makes use of several or many 
processors operating simultaneously? 

46. List four benefits of the use of 
computers. 

47. List four aspects of computer use 
that need careful control. | 

48. An audio digitising circuit samples 
that the audio signal 5000 times a second. 
What is the highest frequency that is 


ALL PRICES EXCLUDE VAT 
UNLESS STATED 


reproducible by this circuit? 
49. Why is it better to use a 12-bit a-to- 
d converter in a digitising circuit, rather 
than an 8-bit converter? 
50. What are the advantages of 
digitising audio signals? 
DON'T MISS NEXT MONTH'S 
CONCLUDING ARTICLE. PE] 


HIGH QUALITY REPLACEMENT 
CASSETTE HEADS 
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Do your tapes lack treble? A worn head could be the problem. 
Fitting one of our replacement heads could restore perform- 
ance to better than new! Standard mountings make fitting 
easy and our TC1 Test Cassette helps you set the azimuth 
spot-on. We are the actual importers which means you get the 
benefit of lower prices for prime parts. Compare us with other 
suppliers and see! The following is a list of our most popular 
heads, all are suitable for use on Dolby machines and are ex- 
stock. 

HC20 Permalloy Stereo Head. This is the standard head fitted 
as original equipment on most decks ................ £7.66 
HS16 Sendust Alloy Super Head. The best head we can find. 
Longer life than Permalloy, higher output than Ferrite, fan- 
tastic frequency reSPONSe ....6... 2c eee eee eee ees £14.86 
HQ551 4-Track Head for auto-reverse or quadrophonic use. 
Full specification record and playback head........ £14.60 
HX100 Stereo Permalloy R/P head. Special Offer £2.49 


MA481 2/2 Language Lab R/P head............ £13.35 
SM166 2/2 Erase Head. Standard mounting. 
PET AVG: os ccs ok is ey oe pha eek a Ve ah ty ee ao els £8.85 
SM150 2/2 Erase Head. DC Type............... £3.60 


HQ751E 4/4 Erase Head for Portastudio etc. . 
Full specifications of these and other special purpose 
heads in our lists. 


HART TRIPLE-PURPOSE TEST 
| CASSETTE TC1 


One inexpensive test cassette enables you to set up VU level, 
head azimuth and tape speed. Invaluable when fitting new 
heads. Only £4.66 plus VAT and 50p postage. 

Tape Head De-magnetiser. Handy size mains operated unit 
prevents build up of residual head magnetisation causing 
THOPSE: OT MV IRCKE eae es Bae Oh gle sine Pine deh glnin oye 8 £4.54 
Curved Pole Type for inaccessible heads ....°....... £4.85 


Send for your free copy of our LISTS. Overseas please send2 
IRCs to cover surfae Post or 5 IRCs for Airmail. 
Please add part cost of post, packing and insurance as follows: 


INLAND OVERSEAS 

Orders up to £10 - 50p Please send sufficient to cover 
Orders £10 to £49 - £1 Surface or Air Post as 
Orders over £50 - £1.50 required. 
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TEXTOOL single in line 32 way. Can be ganged (coupling 
supplied) for use with any dual in line devices. 


TU MUPRY PINE IU. SINCE opciccs, cscs casaoscsroscncestyocsccucidciacad 4/£1 
LARGE ELECTROLYTIC 
CAPACITORS COMPUTER GRADE 
3300uF 350V SIC SAFCO FELSIC 037 ...........0.000. £6(£1.50) 
2200uF 160V SIC SAFCO FELSIC C038 .............. £4(£1.20) 
TURNS COUNTING DIALS FOR 
MULTI TURN POTENTIOMETERS 
all for 0.25” shaft 
10 turn dial 21 mm dia. fits 3mm spindle ............ccccccseccecceeeee £2 
10 turn digital dial (3 digits) for 3mm or 6mm shaft .......... £3.50 
10 turn clock face dial for 6MmM spindle ...........c.cccscccececeseeesees £4 
MISCELLANEOUS 


ASSORTED SWITCHES, ROCKER, SLIDE, PUSH .... £2.50 
SLOPING FRONT PLASTIC CASE 225 x 215 x 76mm 


76 mm WITH ALI FRONT PANEL 200 x 130mm .... €£4.00(£1) 
HUMIDITY SWITCH ADJUSTABLE ...........ccceeceeseseeeseseeeeeees £2 
Witte ENOED FUSES 0,254 nos cc ccce vssumssnscassnecsivtaes 30/£1 
NEW ULTRASONIC TRANSDUCERS 40k#z .......... £2/pair 
12 CORE CABLE 7/0.2mm OVERALL SCREEN..£1/3 metres 
POWERFUL SMALL CYLINDRICAL MAGNETS ......... 3/£1 
OP AMP LMI10CLN ................. aa qehbintihesiia jas Sesataceadh subege ad £2.90 


KEYTRONICS 


TEL. 0279-505543 
FAX. 0279-757656 
P O BOX 634 


BISHOPS STORTFORD 
HERTFORDSHIRE CM23 2RX 
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ELMASET INSTRUMENT CASE BNC 50 OHM SCREENED CHASSIS SOCKET .......... 3/£1 
300 x 133 x 217MM deep ..escccssssseessssseeesssseees £10 ea (£2.20) BNC TO CROC CLIPS LEAD 1 metre ..........:sssseseees £1 
MOULDED INDUCTOR 470,,H 
REGU LATORS size of a 1 watt film resistor ............000...cccccccceeceeeeeee 5/£1 
LMS317T PLASTIC TOZ20 variable »..ss.cicciicccccéccccstcecvecessstekece £1 TO-220 HEAT SINK sim RS 403-162 ................... 10/£2.50 
ORD AT WHE Tle aire so oc cccvenkss achckcbtiackdica sna ee ee £2.20 sMALL MICROWAVE DIODES AEI DC1028A ................. 2/£1 
FO 1G We TAS CY BEY Giicciserciidc hin hc ea CRC Aa on £1 D.I.L. SWITCHES 10 WAY £1 8 WAY 80p 4/5/6 WAY ..... 50p 
7805/12/15/24V plastic... 35p 100+20p 1000+ 15p 480 volt 1 watt ZENERS also 12V & 75V ceccccccccccsccsseoseseee 20/£1 
7905/1 2/15/24 plastic .............0 35p 100+20p 1000+ 15p PLASTIC EQUIPMENT CASE 9x 6x 1.25 in. WITH FRONT AND 
CA3085 TO99 variable reg oo... ceccecscesceececesessecesseens 2/E1 REAR PANELS CONTAINING PCB WITH EPROM 2764-30 
SUG RENEE P RRMUNI Ee isos ccinas csscddgsdededoeevdigs Radanasdebcsccn testes £5 ANDICS 7417 LS30 LS32 LS74 LS367 LM311 7805 REG, 9 WAY 
- D PLUG, PUSH BUTTON SWITCH, DIN SOCKET ........ £1.90 
COMPUTER ee ee £3 VN10LM 60v 2A 50hm TO-92 mostfet ..........eee+. 4/£1 100/€20 
shes processorequonent its MAN TLASS NEON coo scccce iicvseasiociclissnd,sanisnspsscisuucsocnee 10/€1 
MOEN seen ie £3.00 poses ne 2 pole changeover looks like RS 355-741 ee Ps 
AOE OTRO LON ARS ORAS ag a ee 
8x 4164-15 SIP MODULE NEW "8S MINIATURE CO-AX FREE PLUG RS 456-071. ze 
41256-10 SURFACE MOUNT EX NEW BOARDS ............ 3 MINIATURE CO-AX FREE SKT. RS 456-278 ............. mice 
HO MOBID GLOGS oiiuee onus onc Guano analviisin e2 DIL REED RELAY 2 POLE m/o CONTACTS. ...ssssesscessennee e1 
MR CONE iii of es Oe e3 PCBWITH2N2646 UNIJUNCTION with 12v 4 POLE RELAY £4 
27128A 250nS EPROM NEW £3.20 400m 0.5w thick film resistors (yes four hundred megohms) 4/€£14 
FLOPPY DISC CONTROLLER CHIPS 1771 .....sscssssee £10 ea MINIATURE CO-AX FREE PLUG RS 456-071 ....seeesssse 2a" 
FLOPPY DISC CONTROLLER CHIPS 1772 ......ssssssee £16 ea MINIATURE CO-AX FREE SKT.RS 456-273 ............ 2/61.50 
68008 PROCESSOR EX-EQPT oocccsccccsscsssecsssecssecssessssessseeses 5 — GAUGES 40 ohm Foil type Or aes, pa tn 
IY 5 svivccasncincisiadssPituns labloniestcoukar co eeaheucaeenc = 
ares tcl Sentara maen tc cha'2 ELECTRET MICROPHONE INSERT ......ccsssssseessesee £0.90 
MINION pL Klis evan rieainmneeened £2 Linear Hall effect IC Micro Switch no 613 SS4 sim RS 304-267 
EE 5 5 a ete BRS ene ane tS Ete nae Song EQ 10O/EA ceccreeeceteteseeeteteeeeeeeeeeeessseessenesessenteeteeeeeeeneas £2.50 100+ £1.50 
eR oa as £2 100/61 HALL EFFECT IC UGS3040 + MAGNET ....s.-ssssesssseeseens e1 
ne GR i a £2 100/£1.60 OSCILLOSCOPE PROBE SWITCHED X1 X10 ........ssoe £10 
27128-25/30 USED .....cccccsssssesecsssssssssssssssseseeesssssesssss £24850 CHEAP PHONO PLUGS ...ccsssssssseeseeressssss 100/£2 1000/£18 
MOTE ce ee ea £3 | Pole 12 way rotary SWIECH .....sssseresseessesssssseeessenesssneteern 4/€1 
WEIS CACM BOIET oho scecsssssedascoshdocomnsoeseodosttteccctn £5 AUDIO ICS LM380 LMS86 sssssseesesssseeenesssneeesensseneten f1ea 
2114 EX EQPT Op 4116 EX EQPT ooocecccccccscccsccsecsesscesscens 70p 56S FIMEIL tee FOE OP AIP sis ilecinserosoesvnc oe oe 5/£1 
MANGO NC AN icc css eeu £4 £N414 AM RADIO CHIP .....scssesesesssssesessnssssseeesnssenesennsn 80p 
Fi CMTE CIEE STi nth oie a See AE £3.50 COAX PLUGS Nice ONS o......esesesseeesesessseeessenssseeteeinnnee 4/81 
oon sbteakes hs dss gg SI £2 COAX BACK TO BACK JOINERS .......ssssscsessesssssseeeeesiee 3/€1 
ci ca oe eS Mee Sa Veer en Keay bib. £7 4X4 MEMBRANE KEYBOARD ......sssssssssssssssssnsseeeeesees £1.50 
PM ee hig ee £3.50 15:000UF 40V on estessesessesssssssssssssssssnssnnsnnnen £2.50 (£1.25) 
I ee ree £3.50 peuier bua ose kes | aterm 
sey TR RTA ae SS RR Sear eS Dea Uy ® 
CRYSTAL OSCILLATOR 1.25” PANEL FUSEHOLDERS ooeceeecscccccssccscssecesccsceccecccsecc 3/21 
WORE WE ia £1 each CHROMED STEEL HINGES 14.5x 1” OPEN ........... £1 each 
CRYSTA LS 12v 1.2w small wire ended lamps fit AUDI VW TR7 SAAB ber 
2.77 MHz/4.000 MHz/4.9152MHz 20MHz 49.504 MHz SIME TAME 10/81 
TRANSISTORS STEREO CASSETTE HEAD ......ccscssssecsscsssscsssseccsseeceeccccsecesss £2 
BC107, BCY70 PREFORMED LEADS MONO CASS.HEAD £4 ERASE HEAD oooccecccccccccccesceccesees. 50p 
RM i ee £1 £4/100 £30/1000 THERMAL CUT OUTS 50 77 85 120°C ................-...., £1ea 
BNGy, BORN. ee a) 30/£1 €3.50100 THERMAL FUSE 121°C 240V 15A coccccccccscceccocecceocecceccesces, 5/21 
TRANSISTOR MOUNTING PADS TO-5/TO-18 .......... £3/1000 
SIL RESISTOR NETWORKS TO-3 TRANSISTOR COVERS. ooeccccccscssccsessscssseccesesseesesss 10/21 
EN yy an S/E1 STICK ON CABINET FEET sain 
8 PIN 22k OPP ee errr reer rrr rrererrreryer rere rrr rT reer e errr errr 5/£1 PCB PINS FIT 0.1” VERO fe Rag RE OEE RUMEN PS AD? 200/£1 
TER TO ON i es a SC) them mieehehiee. 10/S0p 100/€2 
POWER TRANSISTORS TOO Wieee # DUBNA hs oe ek 15/21 
OC35 (Marked CV7084) £1 PTFE minscreened cable ooo....ccccccccccccccecessesceccesceces 10m/£1 
POWER FET IAPS5S9-8A GOV oii... sicsccsccscosssecesceossecsctaeses 2/£1 Large heat shrink Sleeving Pack .........scccsssseecssseesssseersnneeeen £2 
me loe0 on BF2S0 (3. 3/£1 100/eE22 CERAMIC FILTERS 6M/9M/10.7M .........ccsecees 5Op 100/£20 
TIP141/2 £1 ©@ TIP112/125/42B ooo. .cecesccctsssesesesscssseevssesen 2/21 MAINS LEAD WITH MOULDED 13A PLUG AND IEC 
MAPS IP ae ep een cee ee MN el shies crs acesredtaraard phd trash gles easovensionincchonscteibh £1.50 
SE9301 100V 10A DARL. SIM TIP121 .occcccccccccccccccccecceeeees 2/e1 !EC chassis plug rfifilter 10A oo... cccccccccccceccscceccecseececcceceeeees £3 
PP AGF TE TO) ooosiococccsecisccccscasssckeicia ee 4/21 Potentiomenters short spindles values 2k5 10k 25k 1m 
PLASTIC 3055 OR 2955 equiv 50) .....cccsscssecssessecsvesees 100/35 2M5 lin sabpdusenssatpibizten SMV conalad sas cfsbl okey sovauabucdacccassucisouedceie 5/£1 
2N3773 NPN 25A 160V £1.80 .o...ccccccccesocccsceccccecesessescees 10/£16 os a “ees Retires ocean Said saab nes ea _ 
QUARTZ HALOGEN LAMPS Pe ee ne €1/pr 
PIANO CR TO NAT ooilvcrles occ ce Ee £2.25 PLESSEY INVERTER TRANSFORMER ............ 50 CYCLES 
Fre Ve BOW ICAP SPOT) ooo vsicckisrsvciccscmaccdcztee £1.50 11.5-0-11.5V to 240v OI i £6 (£3) 
cs oi hdcelonadi, 2/£1.50 ZENERS 


5.6V 1W3 SEMIKRON 50K AVAILABLE @£25/1000 


SUPRESSOR OF606 120V BI DIRECTIONAL ZENER 

IN 3 AMP W/E PACKAGE ......0.....cccccccescseesesssesesesesesees 5/£1 
DIODES AND RECTIFIERS 

BRR ssi gh sony dscsvstyigvavivssndeeltoavcanntien Aedbkcsslcsaisorsa. 100/£1.50 
IN4004/SD4 1A SOOV ou... ccccccscssssesssevsesecessssssscaseecees 100/E3 
PEPIN WOO iy scsiakedinlacearveseicasisdncd ps osdaddstosesectce. crave: 10/£1 
BA158 1A 400V fast reCovery ........:ccccccccscessssesssscesscesees 100/E3 
BA159 1A 1000V fast recovery ........cccscsscscesessessesceseeees 100/£4 
PE RN SEED 1.5 spvuciis huts Alrades doen evoke taassods versed aba 65p 
ati BRE 8 SER SER PSE EI oe ROS fa 10/£1 
ee OM ON Sass och api sus dated cared Diebostatid bisswiessipenckoohacs 8/£1 
oll cc dB gag he Beg WEEP NEE EG | ROCESS AND as AOU EN SP 6/£1 
OO MUI SHIRES PATE EORE Ys cccicics cacdhesnelccessdscccsbcsccacccapedcs 4/£1 
TA BOOY BRIIGE RECTIPICR sic. sisicesccececcascecsoaarcnssbooncte 4/£1 
MPR TIM OPN ES Soh Ripinieri ns cassscteateoseccscoiecchaasctheaseds sabes cs, 3/£1 
Py WR Fe eo iil ices), dasiiccies sah iece chased cossoudonay cone 2/£1 
By I PU ieee ie aS iscl eee iescirrcce 2/£1.35 
NOI TRE ECN ES Vi coditnt sci tudes sivics pedbsscsasssicscuussvnac satchonts 1.50 
SPR GT MOM OM ois sp seiec ccvaactbessacnscysaectvei cout 10/£18 
POP SOOV BRIDGE BBO ii ccicccisicscsscssdcccsconcsacescoaseacees 10/E22 
SCRS 

PULSE TRANSFORMERS 1:141 ......ccccssccscsssssscesseeeees £1.25 
Mee EMR MR MIE? aie coos iciss nce cacndaheencidsvadeochesvbaecsvestbeliacn 3/£1 


MIN CASH ORDER £3.00 


IRENE TOP COU SPR, co vakesasansscccacesecisteccsheivuncediaateptsececs £1 
PRON PED CET poco ccsacccqneeseidchcdinVawisded cdnsv xovcchaareces £2 
TICV106D 800mA 400V SCR ..........cccsceeceeeeeeees 3/£1 100/£15 
Wet PROG. LINIIUINCTION (i.. ccscsecncssadccsscenscasscasicheusses 3/£1 
WWRRPINEED i oiciseceicccscisstielics. DIACS 4/£1 
BUA MIRPIE TPN, TPO. bocce csv inachnccusdsesecab any vacdoocsbarucsessécces 2/£1 
Re SN BPA PRO oa tec. sc atlnceulassovbcancanaicbads 70p 
NEC TRIAC ACOS8F 8A 600V TO220 .................. 5/£2 100/£30 
TXAL225 8A 400V 5MA GATE ......cccceccecccesseeees 2/£1 100/E35 
TRAL2230D 30A 400V ISOLATED STUD .................. £4 each 
CONNECTORS 

RIND ie RIC EE CTI oso cscc iced scnce sdusesivranccboceuchnezesdy cas £2 
34 way card edge IDC CONNECTOR (disk drive type) .. £1.25 
CENTRONICS 36 WAY IDC PLUG oo. cccecccccceceeeeeees £2.50 
CENTRONICS 36 WAY IDC SKT .......ccccccseeeseeeessecseeesees £4.00 
BBC TO CENTRONICS PRINTER LEAD 1.5 .............. £3.50 
CENTRONICS 36 WAY PLUG SOLDER TYPE ..............0.0.. £4 
USED CENTRONICS 36W PLUG+SKT .........cccccesceseseeeeees £3 


USED D CONNECTORS price per pair 


D9 60p, D15 £1.50, 025 £2, D37 £2, D50 £3.50 covers 50p ea. 
WIRE WOUND RESISTORS 


W21 or sim 2.5W 10 of one value 
R10 OR15 OR22 2R0 2R7 4R7 5RO 5R6 8R2 10R 12R 15R 18R 
20R 22R 27R 33R 47R 56R 62R 91R 120R 180R 390R 430R 
470R 680R 820R 910R 1K15 1K2 1K5 1K8 2K4 2K7 3K3 3K0 5KO 
ROS (50 milli-ohm) 1% 3w 4FOR £4 
W22 or sim 6W 7 OF ONE VALUE 
R47 R62 1RO0 1R5 1R83R3 6R8 9R1 12R 20R 24R 27R33R51R 
56R 62R 68R 100R 120R 180R 220R 390R 560R 620R 910R 
1KO 1K2 1K5 1K8 2K2 2K7 3K3 3K9 4K7 8K2 10k 15K 16K 20K 
W23 or sim 9W 6 of one value 
R22 R47 1RO 1R1 15R 56R 62R 100R 120R 180R 220R 300R 
390R 680R 1KO 1K5 5K1 10K 

W24 or sim 12W 4 OF ONE VALUE £1 
R50 2RO 9R1 18R 22R 27R 56R 68R 75R 82R 100R 150R 180R 
200R 220R 270R 400R 620R 1KO 6K8 8K2 10K 15K 


ieee ere eer rere e 
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PHOTO DEVICES 

SLOTTED OPTO-SWITCH OPCOA OPB815 ................. £1.30 
oy SPEEDS 9 Ad ER RIOD ON ec a RMSE ENE OR A et 50p 
MIRGE PAT THAINGIG TOR «6. onic £1 
st ETP PAO LED ooo. o enced soctcscs ooecochoresscciccee a 5/£1 
4N25, OP 12252 OPTO ISOLATOR ........csccccccccsecesccecceccceces 50p 
Bb hii 8 8 ESERIES AOA gc AN CORREO a ESN 6/E2 
MEL12 (PHOTO DARLINGTON BASE n/c) ........ccccecesseseees 50p 
RPY58A LDR SOp ORP12 LDR o.oo cecccccccecccccececceeceeceeeees 70p 
Lee ri) a Or OUR Vale S oe acc 100/£6 
LEDs GREEN OR YELLOW 10/814 ......ccccccccccccceceeee 100/£6.50 
LEDS ASSORTED RD/GN/YW + INFRA/RED .......... 200/£5 
FLASHING RED OR GREEN LED 5mm 5Op .............. 100/£35 


STC NTC BEAD THERMISTORS 


G22 220R, G13 1K, G23 2K, G24 20K, G54 50K, G25 200K, 


G16 1M, RES @ 20°C DIRECTLY HEATED TYPE ........ £iea 
FS22BW NTC BEAD INSIDE END OF 1” GLASS PROBE 
Sit. coh ey Oe aE RE RTLO SC CRG ea ea £1ea 


A13 DIRECTLY HEATED BEAD THERMISTOR 1k res. 
ideal for audio Wien LL ibtttt ttt ttt ttt iii ii iiii iti tty £2 ea 


CERMET MULTI TURN PRESETS 344’ 
10R 20R 100R 200R 250R 500R 2K 2K2 2K5 5K 10K 47K 
50K 100K 200K 500K 2M2 50p each 


IC SOCKETS 
6 pin 15/£1 8 pin 12/£1 14/16 pin 10/£14 18/20 pin 7/£1, 
22/24/28 pin 4/£1 40 pin 30p 


PPP PPP PPP e eee e errr rer ery ey 


SOLID STATE RELAYS 

40A 250V AC SOLID STATE RELAYS .....eececcccecceccececcececsee. £18 
POLYESTER/POLYCARB CAPS 

TERY GO TTA oda de sd ieodaccacoe hccdbccdecs 20/£1 100/£3 1000/E25 
11/3N3/5NG6/BN2/10N 1% 63V 10MM ...eeccccccscsssessecceccecees 100/£6 
101/151/221N/33N/47N/68N 10MM rad ....cccceccescceccceeee 100/£3.50 
TODA 25OV Talal TOMIN ..nicccccccccocscssdccresesteccscdesccvcosccccy 100/E3 
100n 600v sprague axial 10/@4 ooo. ceccececeeceees 100/€6 (£1) 
Ue SE TI INI Sn ois sccin haccecessiiic ice. ficek 100/£10 
101/33n/47n 250v ac x rated 151MM ....eccscececcecccsceececeeeces 10/£1 
Mr teey OG MIMO FAP. 36. i a 4/21 
10 GOOV MIXED DIELECTRIC on sicdccccosciccedccccecs 50p ea. 
RF BITS 

MINIATURE CO-AX URM95 300) .........cccccccccececceeees 100m/£12 
12 volt CO-AXIAL relays sim. RS 349-686 ......cccccccccccecceesee. £6 
Ex-equipment, with BNC tails 

TIS A 8s coe ecu eo 4/50p 
SMALL 5pf 2 pin mounting 5mm centres 

SMALL MULLARD 2 to 22pF ooo... eccccccececcecesscsssccececececeees 4/50p 
SMALL MULLARD 5 to 50PF o....eeccceccceseccscssecscsesccevececeees 4/50p 
grey larger type 2 to 25pF black 15 to 90pf 

SUNN TAPED OIOAAET ooo sac cciceckeeccsscececeee 
FEED THRU CERAMIC CAPS 10009F ..........cccccccsceecesees 10/£4 
MINIATURE RELAYS suitable for RF 

5 volt Coil 1 pole ChANGEOVET ...........ccccccsesssescsessscecseesessseseevees £1 
5 volt coil 2 pole Changeover ...........cccccccsssssscssesscecessssscessvesees £1 
12 volt coil 1 pole Changeover .........cecceccccscsssscceceecesceeseccsceees £1 


MAIL ORDER ONLY 


OFFICIAL ORDERS WELCOME 
UNIVERSITIES COLLEGES SCHOOLS GOVT DEPARTMENTS 


MIN. ACCOUNT ORDER £10.00 


P&P AS SHOWN IN BRACKETS (HEAVY ITEMS) 
65p OTHERWISE (LIGHT ITEMS) 


ADD 15% VAT TO TOTAL 


ELECTRONIC COMPONENTS 
BOUGHT FOR CASH 
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SURVEILLANCE 


PROFESSIONAL QUALITY KITS 


A range of high quality kits as supplied to leading UK security companies, all in-house 
designed and produced, not to be confused with cheap imports. All kits come fully 
documented with concise assembly and setting-up details, fibreglass PCB and all 
components. All transmitters are fully tuneable and can be monitored on a normal VHF 
radio or tuned higher for greater security. All units available ready built if required. 


MTX Micro Miniature audio transmitter. 

17mm X 17mm. OV Operation. 1000M LANGE. .......eereeeseeesteersssseeereeeeeesceseeneassenenenens £10.95 
VT500 Hi-power audio transmitter. 

250mW output. 20mm x 40mm. 9-12V operation. 2-3000m range 

VOX75 Voice activated transmitter. 

Variable sensitivity. 30mm x 40mm. 9V operation. 1000m range 

CTX900 Sub-carrier scrambled audio transmitter. Cannot be monitored 

without decoder fitted to radio. 30mm x 40mm. 9V operation. 1000m range 

DSX900 Sub-carrier decoder unit for monitoring CTX900. Connects to radio 

earphone socket. Provides output for headphones.35mm x 50mm. 9-1 2V operation 

HVX400 Mains powered audio transmitter. 

Connects directly to 240V AC supply. 30mm x 35mm. 500M range . .....--.--sseeeereeneens £15.95 
XT89 Crystal controlled audio transmitter. 

High performance. 100mW output. Supplie«! with xtal for 108MHz. Others 

available to 116MHz. 85mm x 28mm. 9V operation. 2-3000m range 

TKX900 Tracker/Bleeper transmitter. 

Transmits continuous stream of audio pulses. Variable tone and rate. 

Powerful 200mW output. 63mm x 25mm. 9V operation. 2-3000M range. .........-sessereee £18.95 
ATR2 Micro size telephone recording interface. Connects between telephone 

line (anywhere) and cassette recorder. Tape switches automatically with 

use of phone. All conversations recorded.Powered from line. 10mm x 35mm 

TLX700 Micro Miniature telephone transmitter. Connects to line (anywhere) 

switches on and off with phone use. All conversations transmitted. 

20mm x 20mm. Powered from line. 1000m range 

XML900 RF bug detector. Variable sensitivity. Triggers LED and bleeper when 

in presence of RF field. Detects MTX 15-20 feet. 55mm x 55mm. 9V operation 

XL7000 Professional bug detector/locator. Variable sensitivy. Twin mode ten segment LED 
readout of signal strength with variable rate bleeper. Second mode AUDIO CONFIRM 
distinguishes between localised bug transmission and normal legitimate signal such as 
pagers, cellular etc. 70mm x 100mm. GV Operation. ........-crrvseeerrssercssssssesssrsnsesernnnnnersene £49.9: 


UK customers please send cheques, PO's or registered cash. Please add £1.50 per order 
for P&P. Goods despatched ASAP allowing for cheque clearance. Overseas customers 
send sterling bank draft or Eurocheque and add £5.00 per order for shipment. Credit card 
orders accepted on 0827 714476. Full catalogue available on receipt of 28p stamp. Trade 
enquiries welcome. 


THE WORKSHOPS 
95 MAIN ROAD, BAXTERLEY 
Nr Atherstone. WARKS CV9 2LE 






A WORLD OF OPPORTUNITY FOR 


RADIO OFFICERS 


We offer a secure and rewarding shore-based career in the forefont of modern 
telecommunications technology. Thirty weeks special training (plus 6 weeks for 
non-typists) will prepare you to undertake a wide range of 
specialist duties as a RADIO OFFICER covering the complete 
communication spectrum from DC to light. 

To qualify you need to hold or hope to attain: 

an MRGC or 
BTEC HNC in a Telecommunications subject with the 

ability to read morse at 20 wpm. 

City and Guilds 7777 at advanced level, 
incorporating morse transcription skills, would be 
advantageous. 

Anyone without the above qualifications who has 2 years 

radio operating experience will also be considered. 

Age — preferably under 45 years. 

We offer you: 

Comprehensive Training; Good Career Prospects; 

Opportunities for transfers within UK and Overseas; 

Generous Leave Allowances and a Non- 
contributory Pension Scheme; Job Security; 

Attractive Salaries — and much more. 

Salary (Reviewed Annually] — As a Radio 
Officer after training: £11,568 rising to £17,057 
pain 5 annual increments. (includes shitt and 

weekend working allowance] 

CIVIL SERVICE IS AN EQUAL OPPORTUNITY 

EMPLOYER. 
For more information and application form write 
or telephone: 


THE RECRUITMENT OFFICE, GCHQ, ROOM A/TIO8 
PRIORS ROAD, CHELTENHAM, GLOS GL52 5AJ 
OR TELEPHONE (0242) 232912/3 
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THREE SIMPLE SOLID STATE 
CONSTRUCTION RELAY BARGAIN 


KITS *ZERO VOLTAGE SWITCHING:- No radio interference 
problems. 

*2.5 KV INPUT to OUTPUT ISO- LATION:- No risk of 
damage to your computer or driver circuits. 

*4 KV TERMINALS TO HEAT- 

SINK ISOLATION:- Simply bolt 

onto a heatsink. re 

*3V to 32V INPUT VOLTAGE:- 
easily interfaced to a 
TTL or 

CMOS LOGIC. 


*24V to 240V rms LOAD VOL- 
TAGE::- allowing mains loads to be switched. 


*BUILT IN SNUBBER NETWORK:- Enabling switching of 
inductive loads. 
*10A MAXIMUM CURRENT:- 4A with no heatsink fitted at 40°C. 


CD240/10 £2.25 
SUPER-SENSITIVE 



















Especially aimed for the beginner. Have fun with your 
project even after you have built it and also learn a 
little from building it. These kits include high quality 
solder resist printed circuit boards, all electronic 
components (including speaker where used) and full 
construction instructions with circuit descripton. 


SK1 DOOR CHIME - plays a tune when activated by 
AMAIA ION sah dedi eres ane vend qadve ssnivaaseseneys £3.90 
SK2 WHISTLE SWITCH - switches a relay on and 
off in response to whistle command .............. £3.90 
SK3 SOUND GENERATOR - produces FOUR 
different sounds, including police/ambulance/fire- 
engine siren and machine Qu ............:eee £3.90 
SPECIAL OFFERS FOR SCHOOL AND TRAINING 
CENTRES - Contact Sales Office for discounts 
and samples. 


=i ong fe), Tlomere7.V5 je) 
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Highly sensitive FM transmitter measuring 
only 45 x 25 x 15mm, including the built-in 
microphone. Frequency 88-100MHz 
enabling reception on a standard domestic 
FM radio. Range approximately 300m 
depending on terrain. Powered by 9V PP3 
(7mA). Its small size and highly sensitive 
electret_ microphone makes it ideal for 
surveillance, baby alarm, etc. 

INTRODUCTORY PRICE .......... 























One of the best deterrents to a burglar is a guard 
dog and this new kit provides the barking without the 
bite! The kit when assembled can be connected to 
a doorbell, pressure mat or any other intruder 
detector and will produce a random series of 
threatening barks making the would-be intruder think 
you have a guard dog and try his luck elsewhere. 
The kit is supplied complete with high quality PCB, 
mains transformer, all components and instructions. 
The kit even includes a horn speaker which is 
essential to produce the loud sound required. The 
“dog” can be adjusted to produce barks ranging from 
a Terrier to an Alsatian and contains circuitry to 
produce a random series of barks giving a more 
realistic effect. Don't delay; fit one before you go on 
holiday and let our dog help you guard your home. 
XK125 Complete kit of parts ............ £24.00 


POWER STROBE KIT 


Mesigned to produce 
a high intensity light 
pulse at a variable 
frequency of 1 to 
15Hz, this kit also 
includes circuitry to 

trigger the light from > Wein 
an external voltage 

source (eg. a 

loudspeaker) via an 

opto isolator. 

Instructions are also supplied on modifying the unit 
for manual triggering, as a slave flash in photographic 
applications or as a warning beacon in security 
applications. The kit includes a high quality pcb, 




















Designed to con- 
trol 4 outputs inde- 
pendently switch- 
ing on and off at 
present times over a 
7-day cycle. LED 
display of time and 
day, easily parogrammed via 20 way 
keyboard. Ideal for cnetral heating control 
including different switching time for 
weekends. Battery back-up circuit. Includes 
box 18 time settings. 

CTO occ dcieses asics inser ev’ £47.20 
XK114 Relay kit for CT6000 includes PCB 
connectors and one relay. Will accept up to 
4 relays 3A/240V c/o contacts ....... ££4.30 
701 115 Additional relays ..............- £1.80 


fo} Rxorem Mei mal [cm ae 


DL1000K This value-for-money 4-way 
chaser features by-directional sequence and 
dimming. 1kW per channel ............ £19.25 
DLZ1000K — A lower cost uni-directional 
version of the above. Zero switching to 


















































































components, connectors, 5Ws strobe tube and full , 

assembly instructions. Supply: 240V ac. Size: reduce interference ative ea 3 iy aeons: £10.80 
75x50x45. DLA/1 Optional opto input allowing audio 
XK 124 Stroboscope Kit ..........c.ccseeeeee £13.75 | ‘beat'/light response oe 77p 


DL3000K — 3-channel sound to light kit 
features zero voltage switching, automatic 
level control and built-in microphone. 1kW 
per Channel. .........:..:cceeceeretreees £15.60 


VERSATILE REMOTE 
fore] bai fe] Sa das 


This kitincludes 2 ow 
all components %% 

(+ transformer) 
to make asensi- 3 
tive IR receiver 
with 16 logic out- 
puts (0-15V) which with suitable interface cir- 
cuitry (relays, triacs, etc — details supplied) 
can be used to switch up to 16 items of 
equipment on or off remotely. The outputs 
may be latched (to the last received code) 
or momentary (on during transmission) by 
specifying the decoder IC and a 15V stabil- 
ised supply is available to power external 
circuits. 

Supply: 240V AC or 15-24V DC at 10mA. 
Size (excluding transformer) 9 x 4 x 2 cms. 
The companion transmitter is the MK18 
which operates from a 9V PP3 battery and 
gives a range of up to 60ft. Two keyboards 
are available MK9 (4-way) and MK10 
(16-way), depending on the number of out- 
puts to be used. 

MK 12 IR Receiver (incl. transformer) £16.30 




























The DL8000K is an S-way sequencer kit with built 
in opto-isolated sound to light input which comes 
complete with a pre-programmed EPROM contain- 
ing EIGHTY — YES 80 different sequences includ- 
ing standard flashing and chase routines. The KIT 
includes full instructions and all components (even 
the PCB connectors) and requires only a box and 
a control knob to complete. Other features include 
manual sequence speed adjustment, zero voltage 
switching. LED mimic lamps and sound to light 
LED and a 300W output per channel. And the best 
thing about it is the price: ONLY £31.50. 


GIANT SOLAR CELLS 


NOW IN STOCK these giant size solar 
panels 12 x12in will deliver 12 volts 200mA in 
bright sunlight and 11.5 volts 60mA on a 
typical British summer on gn and over- 
cast). HUNDREDS OF USES in the car or 
caravan, e.g. Charging NiCads, powering low 
voltage circuits where mains or battery 
supplies are inconvenient or coupled to a lead 
acid battery and a simple inverter you could 
























































































MK18 Transmitter ...............::0e see 
MKQ 4-Way Keyboard ...............0 s build yourself a self contained mains supply 
MK10 16-Way Keyboard ............... £6.55 | for low power appliances. Stock No. 303 145. 


601 133 Box for Transmitter ......... ‘60 | £14.50 (plus £1.75 for p&p on total order) 


ELECTRONICS 
13 BOSTON RD. 

LONDON W7 3Su 
Tel: 01 567 8910 
— ORDERING INFORMATION: 


QS §=ALL PRICES EXCLUDE VAT Coeamstinmmet 
FREE P&P on orders over £50 (UK only), otherwise add £1 + VAT. 
Overseas P&P: Europe £3.50. Elsewhere £10. Send cheque/PO/ 
Barclaycard/Access No. with order. Giro No. 529314002. 
LOCAL AUTHORITY AND EXPORT ORDERS WELCOME 
GOODS BY RETURN SUBJECT TO AVAILABILITY 


SEND 9” x 6” SAE & 50p FOR 
CATALOGUE OR CALL AT 
SHOP Mon-Fri 9-5 pm 
Saturday 10-4 pm 
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THE FIRST OF A 
NEW SERIES IN 
WHICH 
INTERESTING 
QUESTIONS ARE 
GIVEN IN-DEPTH 
ANSWERS. 











ou picked just the right time to ask, 
Vv as we Start this new column of 
questions and answers. 


Probably the lowest distortion means of 
adjusting gain over a wide range is to do as 
you suggest, and use a motor to adjust a 
potentiometer. This is not practical in any 


normal case, so what you need is, in effect, a 
voltage controlled gain adjustment system. 
One common remote control ic, the ML922, 
provides three separate analogue outputs, 
each of which can provide the control 
voltage for a gain adjustment system. 

The easiest way to proceed from there is 
to use an MC3340P electronic attenuator ic. 
This is a single channel controller, so two 
would be needed for stereo. Unfortunately, 
if more than 10dB attenuation is used, the 
distortion rises and the quality becomes 
suitable only for a cardboard stereo system 
or a portable radio. In addition, the noise 
Output is quite high, and in order to combat 
this, the ic must be used at signal levels 
which leave little overload margin. 

Despite the drawbacks, the MC3340 is 
useful in some circumstances. If this ic is 
not good enough, a better quality (but 
expensive) answer is to use a four quadrant 
multiplier, such as the AD5S34 at a cool £27. 

Another approach for the amateur is to use 
a switching system, in which the signal is 
switched on and off at a frequency well above 
the audio range, with a variable mark:space 
ratio. The high frequency switching com- 
ponent is filtered out, leaving an audio signal 
attenuated according to the mark:space ratio 
of the switching system. For this to work 
properly, switching must be clean and must 
not introduce distortion due to nonlinear on 
resistance. For signals around the Odb level, 
the 74HC4053 is a reasonable choice. 
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A possible circuit for this is shown 
below, together with sample waveforms. 
This circuit has not been prototyped in this 
form, though I have used the various circuit 
elements shown in other applications. 

The 74HC chip is used because it 
Operates much faster than its 4000 series 
counterpart. It has provision to be powered 
from split supplies, and it is powered from 


‘ VyLM353 
AUDIO ide 0 10k 47k 47k 
: 
O 





Fig.1. Single channel 
remote control of 
2k? audio volume level. 


% M353 


820p 330p a 


100p 


LM393 comparator is powered from 0 and 
+5V to provide a switching signal at normal 
logic levels. 

The switched audio signal is fed to a 
single RC network followed by an active 
filter. This restores normal audio shape to 
the waveform, but at a lower average level. 
The switching signal can be used to control 
as many channels as necessary, so the 
obvious application is to use two of the 
three parts of the 74HC4053 to provide a 
stereo volume control. Don't forget to 
connect the inhibit pin of the 4053 (pin 6) 
to OV to enable the chip. Eo 
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s distinct from the non-declared 
A= between the border town of 

Berwick and Russia, there has for 
some years now in another rural corner of 
Northumbria been an unreported state of 
all-out warfare. 

The transgressor in this conflict is a small 
but well disciplined and tenacious band of 
velvet-clad gentlemen known as the Moles, 
and on the defensive side, the Chickens. 

Moles are by nature invasive, but would 
normally be respected and admired cohab- 
itants of the countryside were it not for the 
recently declared territorial ambitions of 
their Northumbrian brigade. After all, if an 
Englishman's home really is to be his castle, 
then his garden and its horticultural produce 
should be sacrosanct! 

Try telling that to this local underground 
army, on whom every form of persuasive 
deterrent ploy had previously been applied 
with a demonstrable lack of success. 

They dug up the bi-directional spring- 
loaded traps, by-passed the sunken jam-jar, 
circumnavigated the concrete barriers, and 
seemed to develop a penchant for the 
paraffin-soaked earth which was to have 
been the ultimate in chemical warfare. 








14 SEC. ASTABLE 








The iron hand ina 
velvet jacket meets 
a small squeak in a 

Tupperware box. 





ELECTRONIC 


Fig.1. Circuit diagram of the 
Electronic Mole-detester 


2kHz ASTABLE 


MONO JACK > 


mesh S 
THE MOLE-DETESTER 





In Fig.1., the first astable oscillates at a 
very low frequency with a time-period of 
about 14 seconds, and its output voltage 
excursions are used to switch on and off the 
succeeding astable B which oscillates at the 
higher frequency of 2kHz. 

The 2 kHz output signal from astable B is 





MOLE-DETESTER 





Nothing it seemed would deter them in 
their determination to usurp this particularly 
well stocked garden — but wait! .... did not 
the Royal Air Force succeed in repelling 
hordes of invading _ starlings by 
broadcasting over loudspeakers the alarm- 
cries of a female starling in distress? .... and 
was it not stated in a nature programme on 
tv that moles were sensitive to noise 
especially if it be reminiscent of their own 
natural sound emissions? 

Perhaps electronic warfare might succeed 
where psychological and chemical warfare 
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BY EDWIN CHICKEN MBE 





had failed. The solution was elegant in its 
simplicity and it has subsequently proved to 
be a most successful dissuader. 

An electronically generated audio- 
bleeper placed within the main burrow 
where it crossed the territorial boundary 
between open countryside and garden, 
stopped them dead in _ their tracks, 
metaphorically speaking of course, and 
persuaded them to re-orientate their line of 
advancement. 
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applied to a miniature sounding-device such 
as a crystal or electromagnetic earpiece 
from a transistor radio, to produce a burst of 
high-pitched sound at intervals of about 14 
seconds, which while not very loud to the 
human ear is totally alien and confusing to 
the mole in its underworld kingdom. 

There is nothing magical or biologically 
significant about the choice of 14 seconds 
for the on-off period, it is just an acceptable 
time-constant which results from the use of 
standard values of R and C components. 

On the other hand, the choice of 2kHz for 
the bleep noise was adopted after careful 
consideration of the sounds made by the 
moles which starred in the tv nature film 
mentioned earlier. 

In the astable multivibrator mode, the 
voltage at the output pin of a 555 timer 
circuit switches repetitively between almost 
OV and almost full positive line voltage at a 
time-rate determined by the combination of 
two resistors and one capacitor, given by:- 
Ts = 0.7 x Cl x (R1 + 2xR2) for Astable A 

= 0.7 x 10x 10° x (5.6 x 10° + 
{2 x 1.0 x 10°}) 
= 14 seconds 
and 
Ts =0.7 x C4 x (R3 + 2xR4) for Astable B 
= 0.7 x 47x 10° x (5.6 x 10° + 
{2 x 4.7 x 10°}) 
= 494 x 10° seconds 
and since frequency Hz = 
seconds then: 
F = 1/(494 x 10°) = 2 kHz approx. 


1/Time in 
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Fig.2. Component layout on pcb. 





Now the 2kHz astable can only oscillate 
if its Reset pin 10 is connected to the 
positive supply rail, so by connecting it 
instead to the output pin 5 of astable A, the 
2 kHz oscillation will only occur while the 
output of the 14sec astable is voltage- 
HIGH. 

Normally, the on/off time ratio (or duty 
cycle) for this type of astable multivibrator 
is 50/50, which in this case would mean 
that the 2 kHz astable would be operative 
for seven seconds and inoperative for the 
next seven seconds repetitively. 

However, in the interests of battery 
economy and without detracting in any way 
from the deterring effect of the Mole-ester, 
the duty cycle of astable A is modified by 
the inclusion of D1 connected across the 
main timing resistor R2. 

The result of this is to drastically reduce 
the on period to about 0.5 second, while 
retaining the overall 14 second time period, 
such that a short bleep of 0.5 sec duration is 
emitted once every 14 seconds. 

Battery economy is further enhanced by 
using the low-power cmos version of the 
556 integrated-circuit rather than the 
standard version. The pin connections are 
identical, but the difference in current 
demand is considerable:- 


Standard 556 ............ 12mA quiescent, 
150mA/0.5sec bleep 

Cmos > 556 ..i.056 2mA quiescent, 
60mA/0.5sec bleep 


At this low current drain even a standard 
PP3 battery would give considerable 
service, but better again the high-capacity 
type, albeit at extra initial financial outlay. 

The cost of a battery on/off switch has 
been avoided by using instead the ear-piece 
socket, whereby the battery is automatically 
disconnected when the ear-piece is 
removed. 

Capacitors C2 and C3 while not playing 
an active role in the astable operation, are 
necessary to ensure correct functioning of 
the circuits. 
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COW MON ENERS 


Resistors 

R1,R3 5k6 

R2 1M 

R4 4k7 

RS 100k 

0.25W carbon film 5% 


Semiconductors 
ICl 556 Low-power cmos 
D1,D2 OA47 Germanium diodes 


Capacitors 
10u 25V electrolytic 
10n ceramic 
47n ceramic 
470 25V electrolytic 


Miscellaneous 

3.5mm min stereo chassis-socket. 

PP3 Battery and twin miniature press- 
stud. | 

Earpiece or crystal microphone insert. 


Capacitor C5 and diode D2 at the output 
of the 2kHz multivibrator are only 
necessary if the chosen sounder is of the 
electro-magnetic type. C7 blocks the flow 
of dc current into the sounder device so 


Fig.3. Lifesize pcb foil pattern. 





ECOLOGY PROJECT =" 








enabling it to perform correctly, and D2 
prevents the astable from latching into a 
permanent oscillatory condition which can 
sometimes occur as a result of back-emf 
when driving an inductive load such as this. 

C5, D2 and RS can be omitted if a 
crystal-sounder is used. 

The latter can be either a crystal ear- 
piece, or the insert from a_ crystal 
microphone, both of which are readily 
available at very low cost and are equally 
effective. 

Resistor R5 which is shown connected 
across the output capacitor C5 was found 
by experiment to produce an intriguing 
chirp on the 2 kHz bleep, but only with 
cmos 556 chips, and then not with all of 
them. It may be omitted without adverse 
effect. 


CON UESICLOAEIO)N 


For simplicity and speed of construction, 
the components may be hard-wired onto a 
25x30mm piece of copper strip-board 0.1 
inch hole-spacing. Alternatively, a pcb may 
be used as shown in Fig.2. 

Connection to the PP3 battery is by a twin 
miniature press-stud with integral wire 
leads. The red lead is the positive supply 
which is to be soldered directly to the 
circuit, and black is negative which connects 
to the circuit via the sounder-socket. 

A 3.5mm miniature chassis-mounting 
stereo-socket is used to feed the standard 
mono earpiece, while also acting as the 
battery isolating switch for the negative 
supply lead. The related contacts close 
when the sounder-jack is plugged into the 
socket, so connecting the battery negative 
to the circuit. 

If a crystal-microphone insert is used as 
the sounder, its connecting lead should be 
made about 750mm long, and terminated 
with a 3.5mm miniature mono jack. The 
cable need not be of the screened type. 

No adjustments are needed as the circuit 
is self-starting and reliable, but if for 
experimental reasons a _ continuously 
sounding output signal is required, this can 
be obtained by temporarily connecting pin 
10 to the positive supply. 

In practice, it was found best to contain 
the circuit and its PP3 battery within a small 
plastic container with snap-on lid, with the 
sounder-socket mounted on the lid, leaving 
the sounder with its cable external to the 
container, such that it could be readily 
lowered into the mole-run. 

If however it is found to be more 
convenient or effective to place the 
complete assembly in the burrow, then the 
container must be of diameter no greater 
than 40mm, which is about the size of the 
average mole-tunnel. 

A search of the kitchen cupboards should 
produce a suitable container and also some 
thin plastic food-bags to act as weather- 
protection for the container and earpiece- 
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yi g 5 100 PAGE COMPONENT 
CATALOGUE PRICE $1 


SEND OFF FOR YOUR COPY TODAY... 














st FREE VOUCHERS! 


SEND OFF FOR YOUR CATALOGUE 





AND VOUCHERS TODAY. 
I WOULD LIKE TO RECEIVE....... Tape your 1 coin 
COPY(COPIES) OF THE 1989 here, or senda 
CRICKLEWOOD ELECTRONICS _ cheque or postal 
mS 4 COMPONENT CATALOGUE. I order for £1.00 for 
~ ENCLOSE &...... every catalogue you 
ert PLEASE ENCLOSE MY FREE require. 


VOUCHERS. 


In this issue: 
O 80 page bumper issue (16 more pages than usual) 
O Results of the PE 25th Anniversary Technology Award Poll 
O An exclusive interview with the Poll winner ( a well known personality) 
O A retrospective look at the last 25 years of Practical Electronics 
O A historic look at the developments in electronics and technology 
O The future of electronics and technology by Barry Fox 
O The story of a person whose multi-million pound business 
started from a project published in PE 
O An exciting competition with a computer as the main prize plus 25-year subs to PE and 
other valuable prizes 
O And of course, all of our regular features 


The November issue - on sale from October 6th -Price still only £1-25 


HEAP Ride ADE UNE F AAs Sat 
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Your Ed looks at some of the new books recently received. 
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Z80A MICROCONTROLLER 


A low cost single board micro-system providing all the requirements needed 
for many applications in industrial, experimental and educational fields. 






Just some of 
* Z80A CPU operating at 4MHz 
* EPROM socket - jumper link selectable as 2, 4, 8, 16 or 32K accepts 
2716/2732/2764/27 128/27256 EPROMS 
* RAM socket - jumper link selectable as 2, 8 or 32K accepts 
6116/6264/62256 CMOS static RAMS - battery back up included 
* INPUT/OUTPUT - 2 Z80 PlOs providing 32 programmable I/O lines 
HARDWARE COUNTER/TIMER - a Z80 CTC providing four 
independent counter/timer circuits 
* Expansion boards available - DtoA, 8 channel AtoD, RS232 serial I/O etc 
* Full documentation and user notes 
Z80 Single Board Controller fitted with 2kx8 CMOS static RAM 
ONLY £94.95 + VAT - BUILT AND TESTED !! 


Specialising in microprocessor data logging and control applications, we 
provide a complete service covering any or all of the stages from initial 
hardware and software design through manufacture to final installation. 


Phone/send for full details - OEM, trade and overseas enquiries welcome 


SM ENGINEERING ‘St. Georges’ Lion Hill Stone Cross 
Telephone 0323-766262 Pevensey, East Sussex BN24 5ED 


TRAINING 


HNC in Microprocessor Systems 
A one year full time course, commencing on 4th September 
1989, is offered by Milton Keynes Skillcentre. 

The course includes 20 weeks work placement in Industry. 
This is a Traning Agency funded equal opportunity course 
and training allowances will be paid. 

Please phone 0908 670001 for an application form or write to: 

Milton Keynes Skillcentre, 
Chesney Wold, vies 
Bleak Hall, ei Skills Training Agency 
















Milton Keynes, 
Pa 1A os 









Back copies of Practical Electronics are a 
valuable source of High-Tech information! 


Keep them safe in a sturdy, red, gold- 
embossed binder, which costs_only £5-95! 


Send your cheque, PO. or payment by Visa or 
Access to:Intra Press (PE Binders), Intra House, 
193 Uxbridge Road, London W12 9RA a, 
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NEPTUNE MONTH 










wenty years ago we were still 
‘T iar at the first successful 

manned flight to the Moon. Now, 
we await the end of the first phase of our 
exploration of the Solar System: the pass of 
Neptune by Voyager 2, which was launched 
in 1977 and has therefore been travelling in 
space for a dozen years. 

In fact, the first successful interplanetary 
probe was Mariner 2, which made its 
rendezvous with Venus in 1962; but by 
cosmical standards Venus is a very near 
neighbour, and when travelling to the outer 
parts of the Solar System all the so-called 
"minor" problems become anything but 
minor. For example, one cannot use solar 
power to generate energy, because there is 
not enough sunlight, and a deep-space 
probe has to carry what is to all intents and 
purposes a small nuclear power-plant. The 
distances, too, are immense. Neptune 
moves round the Sun at a mean distance of 
over 2,790,000,000 miles — and _ takes 
almost 165 years to complete one orbit. 

At the time when I write these words, 
Voyager 2 is on course and in full operation. 
It has already passed by Jupiter (1979), 
Saturn (1981) and Uranus (1986), and is 
working as well as ever. So what can it be 
expected to tell us about Neptune? 

Neptune, remember, is a giant planet, 
with a diameter of just over 30,000 miles. It 
is slightly smaller than Uranus, but 


appreciably more massive. Of course its 
surface is gaseous; but it and Uranus, as a 
markedly from _ the 


THE SKY THIS MONTH 


pair, _ differ 


46 


BY DR PATRICK MOORE CBE 


What mysteries will 


be revealed and what 
new questions raised 
when Voyager 2 
passes Neptune and 
the first phase of 
Solar System 
exploration ends? 





Jupiter/Saturn pair. Their composition is 
less like that of the Sun, and they contain 
more substances such as ammonia and 
water. It has even been suggested that they 
are in some ways akin to giant comets! 

Uranus shows little detail on its pale, 
greenish disk, and the planet has an axial 
tilt of more than a right angle, so that at 
times (as now) one pole is directed toward 
the Sun and the Earth. There seems to be no 
major internal heat-source. Neptune differs 
from its "twin" in several important 
respects. It is bluish rather than green, and 
even from Earth some cloudlike features 
can be made out; as Voyager 2 approaches, 
these patches show up well, so that as long 
ago as last spring Neptune was displaying 
much more detail than Uranus had done 
from much closer range. Neptune does not 
share Uranus’ strange inclination; the angle 
is less than 30 degrees — not so very 
different from that of the Earth. And like 
Jupiter and Saturn, but unlike Uranus, 
Neptune has a strong source of internal 
heat. 

What about a magnetic field? All the 
giants have strong fields, and there is no 
reason to believe that Neptune will be the 
exception. Indeed, the field may be 
expected to be considerably stronger than 
that of Uranus. Presumably the inner 
satellite, Triton, remains immersed in the 
Neptunian magnetosphere. There will also 
probably be radiation zones, of the same 
basic type as our own Van Allen Zones but 
probably more marked. 

The possibility of a ring-system has been 
widely discussed. Saturn's glorious system 
is unique; Jupiter has a thin, dark ring, and 
Uranus has revealed a set of rings which are 
also thin and dark, but contain large 
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quantities of "dust". Normally it would be 
illogical to assume that Neptune, alone of 
the giants, is ringless; but the situation is 
complicated by the presence of a very large 
satellite, Triton, which is close to Neptune 
and has retrograde motion. In this Triton too 
is unique. All other known retrograde 
satellites are small and presumably 
asteroidal, but Triton is at least comparable 
with our Moon, and it has a powerful pull 
of gravity. Since it moves in a sense 
opposite to that in which Neptune spins, the 
conditions may be rather unstable. I have 
predicted that there will be no continuous 
ring-system; in a few weeks from now | 
will know whether I have been right or 
wrong. Rifg-arcs are also possibilities, but 
again I admit to being somewhat sceptical. 

Triton has probably a_ considerable 
atmosphere. What the surface conditions 
are like remains to be seen — we do not even 
know whether the atmosphere is as opaque 
as Titan's. The other known. satellite, 
Nereid, is small and has a curious, 
cometary-shaped orbit; —_ unfortunately 
Voyager will not make a close approach to 
it, but at least we ought to be able to tell 
whether or not it is icy and cratered. 

The Voyagers have discovered extra 
satellites of all the three inner giants, and will provide its quota of surprises. By the 
possibly some new Neptunian satellites will | next issue of PE, we should know a great 
be detected — they may already have been _—_ deal more than we do now. 
found by the time you read these words. In Let us hope that Voyager 2 functions 
any case, it is more than likely that Neptune __ perfectly. If not, then we may have to wait 





many years before we can improve our 
knowledge of the outermost giant planet 

The_ illustration of Voyager 2 is 
reproduced by courtesy of Astronomy Now 
and NASA JPL. 





Do not miss a single issue of 





Astronomy Now 





soe Britain's leading astronomical magazine 
ory NO ae Edited by well known astronomer and 







Pridan tent; Including instruction ma 
Logic Tutors and patch leads sags 


OP Amp Tutors 

1.C. Patchboards £2750 
GCSE Units PLUS VAT 
Computer Interfaces 


TUTORKIT PRODUCTS 

(Div of Limrose Electronics Ltd) 

Liay Industrial Estate 

Wrexham, Clwyd, U.K. : 
LL12 OTU. Tel 097 883 2285 Overseas distributors wanted 
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regular contributor to Practical Electronics 
Dr. Patrick Moore CBE 
Place a regular order with your newsagent or for £15-00 
(overseas £18-00) take out an annual subscription from Intra Press, 
Intra House, 193 Uxbridge Road, London W12 9RA 









*used by hundreds of schools 
in U.K. and overseas. 
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No. 1 LIST BAKERS DOZEN PACKS 

All packs are £1 each, if you order 12 then you are entitled 
to another free. Please state which one you want. Note 
the figure on the extreme left of the pack ref number and 
the next figure is the quantity of items in the pack, finally 
a short description. 





BD2 5 13A spurs provide a fused outlet to a ring main where 
devices such as a clock must not be switched off. 

BD7 4 In flex switches with neon on/off lights, saves leaving things 
switched on. 

BD9 2 6V 1A mains transformers upright mounting with fixing 
clamps. 

BD11 1 6%in speaker cabinet ideal for extensions, takes our 

speaker. Ref BD137. 

BD13 12 30 watt reed switches, it's surprising what you can make 
with these — burglar alarms, secret switches, relay, etc., etc. 

BD22 2 25 watt loud.speaker two unit cross-overs. 

BD29 1 B.0.A.C. stereo unit is wonderful breakdown value. 

BD30 2  Nicad constant current chargers adapt to charge almost any 
nicad battery. 

BD32 2 Humidity switches, as the air becomes damper the 
membrane stretches and operates a microswitch. 

8042 513A rocker switch three tags so orvoff, or change over with 
centre off. 

BD45 1  24hr time switch, ex-Electricity Board, automatically adjust 
for lengthening and shortening day original cost £40 each. 

BD49 10 Neon valves, with series resistor, these make good night 
lights. 

BD56 1 Mini uniselector, one use is for an electric jigsaw puzzle, we 
give circuit diagram for this. One pulse into motor, moves 
switch through one pole. 

BD59 2 Flat solenoids — you could make your multi-tester read AC 

amps with this. 

BD67 1 Suck or blow operated pressure switch, or it can be 
operated by any low pressure variation such as water level 

. in water tanks. 

BD91 1 Mains operated motors with gearbox. Final speed 16 rpm, 2 
watt rated. 

BD103A 1  6V750mA power supply, nicely cased with mains input and 
6V output leads. 

BD120 2 Stripper boards, each contains a 400V 2A bridge rectifier 
and 14 other diodes and rectifiers as well as dozens of 
condensers, etc. 

BD128 10 Very fine drills for pcb boards etc. Normal cost about 80p 
each. 

BD132 2 Plastic boxes approx 3in cube with square hole through top 
so ideal for interrupted beam switch. 

BD134 10 Motors for model aeroplanes, spin to start so needs no 
switch. 

BD139 6 Microphone inserts - magnetic 400 ohm also act as 
speakers. 

BD148 4 Reed relay kits, you get 16.reed switches and 4 coil sets with 
notes on making c/o relays and other gadgets. 

BD149 6 Safety cover for 13A sockets — prevent those inquisitive little 
fingers getting nasty shocks. 

BD180 6 Neon indicators in panel mounting holders with lens. 

BD193 6 5 amp 3 pin flush mounting sockets make a low cost disco 
panel. Need cable clips 

BD196 1 in flex simmerstat — keeps your soldering iron etc. always at 
the ready. 

BD199 1 Mains solenoid, very powerful, has 1in pull or could push if 

BD201 8 Keyboard switches — made for computers but have many 
other applications. 

BD211 1 Electric clock, mains operated, put this in a box and you 
need never be late. 

BD221 5 12V alarms, make a noise about as loud as a car horn. 
Slightly soiled but OK. 

BD242 2  6in x4in speakers, 4 ohm made from Radiomobile so very 
good quality. . 

BD252 1 Panostat, controls output of boiling ring from simmer to boil. 

BD259 50 Leads with push-onb “in tags - a must for hook-ups - 
mains connections etc. 

BD263 2 Oblong push switches for bell or chimes, these can mains 
up to.5 amps so could be foot switch if fitted into pattress. 

BD268 1 Mini 1 watt amp for record player. Will also change speed of 

record player motor. 

BD275 1 Guitar mic — clip-on type suits most amps. 

BD283 3 Mild steel boxes approx 3in x 3in x 1in deep — standard 
electrical. 

BD293 50 Mixed silicon diodes. 

BD305 1 Tubular dynamic mic with optional table rest. 

BD400 4 Books, useful for beginners, describes amplifiers, 

: equipment and kit sets. 

BD653 2 Miniature driver transformers. Ref. LT44. 
20k to 1k centre tapped. 

BD553a 2 3.5V relays each with 2 pairs changeover contacts. 


Most other packs still available and you can choose any as your free one. 


CAMERAS. Three cameras, all by famous makers, Kodak, etc, One disc, one 
35mm and one instamatic. All in first class condition, believed to be in perfect 
working order, but sold as untested. You can have the three for £10 including 
pe apa must be a bargain — if only for the lenses, flash gear, etc. Our ref 
10 


675 VOLT MAINS TRANSFORMER PCB mounting, 20va. A very well made 
(British) transformer. Ideal for laser power supply, etc. Price £4. Our ref 4P38. 


PRETTY CASSETTE PLAYER In handy carrying pouch with silk type 
shoulder cord. ideal present for young girl. New, tested and in perfect order. 
Just needs headphones and batteries. Price £4. Our ref 4P35. 


EXTRA SPECIAL CROC CLIPS Medium size, just right for most hook-ups. 
Normally sell for around 10p to 15p each. These are insulated and have a 
length of wire connected to them but this is very easy to snip off if you do not 
need it. 20 for £1. Our ref BD117A. 


IONISER FOR YOUR CAR Experts say that positive ions predominate in a car 
and can cause you to feel sleepy so we now offer a car ioniser to counteract 
this. It plugs into the cigarette lighter socket. Price £12 for the complete kit. Our 
ref 12P8. Our famous transformer operated room ioniser is still available at 
£12.50. We claim this to have ten times ore output of ions than the ETI, the 
Equaliser and in fact most other popular kits and ready built ionisers. 


COPPER CLAD PANEL for making PCB. Size approx 12in long x 8%in wide. 
Double-sided on fibreglass middle which is quite thick (about'/ein) so this 
would support quite heavy components and could even form a chassis to hold 
a mains transformer, etc. Price £1 each. Our ref BD683. 
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POWERFUL IONISER 
Generates approx 10 times more IONS than the ETI and similar 
circuits. Will refresh your home, office, workroom, etc. Makes you 
feel better and work harder — a complete mains operated kit, case 
included. £12.50 plus £2 . Our ref 12P5/1. 
























MODERN TELEPHONES Two-piece push-button desk or wall mounting 
telephone. Fitted with standard BT flat plug for immediate use. Standard 
model £8. Our ref 8P31. Or similar but with 10 memory feature £10. Our ref 
10P68. If not collecting add £2 for special packing. 


ELECTRONIC SPACESHIP Sound and 
impact controlled, responds to claps and 
shouts and reverses when it hits anything. 
Kit with really detailed instructions. Ideal 
present for budding young electrician. A 
youngster should be able to assemble but 
you may have to help with the soldering of 
the components on the pcb. Complete kit 
£8. Our ref 8P30. 


DATA RECORDER FOR COMPUTERS For playing garfies or listening t6 
music cassettes. It has a built-in condenser microphone and loud speaker 
(muted if you use the extension socket. Has the following controls: pause, 
stop/eject, fast forward, rewind, play and record. Also have built-in tape 
counter, extension headphone and microphone socket and volume control. 
Built-in power supply enables it to run.from the mains but provision also for 
battery operation. In ‘as new’ order condition, but customer returns so may 
have fault. Price only £10 and if you order 4 you get a fifth one free. Our ref 
10P65. 


BUSH RADIO MIDI SPEAKERS Stereo pair, BASS reflex system, using a full 
range 4in driver of 4ohms impedance. Mounted in very nicely made black 
fronted walnut finish cabinets. Cabinet size approx 8'in wide, 14in high and 
3'in deep. Fitted with a good length of speaker flex and terminating with a 
normal audio plug. Price £5 the pair plus £1 post. Our ref 5P141. 


312 FLOPPY DISC DRIVE - DOUBLE SIDED, DOUBLE DENSITY, 80 
TRACK Shugart compatible, has 34 way IDC connect and will interface with 
almost any computer. Made by the famous Japanese NEC Company. Price 


£59.50 plus £3 insured post. 
ATARI 65XE 
COMPUTER 


At 64k this is most powerful. and 
suitable for home and business. 
Brand new, complete with PSU, TV 
lead, owner's manual and six 
games. Can be yours for only £45 
plus £3 insured delivery. 


65XE COMPENDIUM Contains: 65XE Computer, its data recorder XC12 and 
its joystick, with ten games for £62.50 plus £4 insured deliver. 


AGAIN AVAILABLE: ASTEC PSU Mains spend switch mode, so very 
compact. Outputs: + 12v 2.5A, +5v 6A, + 5v.5A, + 12v.5A. Size: 7% long x 
4%in wide x 2%in high. Cased ready for use. Brand new. Normal price £30+, 

our price only £10. Our ref 10P34. 

VERY POWERFUL 12 VOLT MOTORS. ‘4rd sioriaisbie: Made to drive the 


Sinclair C5 electric car but adaptable to power a go-kart, a mower, a rail car, 
model railway, etc. Brand new. Price £20 plus £2 postage. Our ref 20P22. 


PHILIPS LASER 
This is helium-neon and has a power rating of 2mW. Completely safe as 
long as you do not look directly into the beam when eye damage could 
result. Brand new, full spec. £30 plus £3 insured delivery. Mains 





operated power supply for this tube gives 1kv striking and 1.25kv at 5mA 
running. Complete kit with case £15. Ditto for 12v battery. Also £15. Our 
a 1 wih 





made, has full size thier size) keys, has gold plated contéite andi is complete 
with ribbon cable and edge connector. Can be used with many computers. We 
can supply information sheet. Brand new, only £15 plus £3 postage. Our ref 
15P15. 


FULL RANGE OF COMPONENTS at very keen prices are available from our 
associate company SCS COMPONENTS. You may already have their 
catalogue, if not request one and we will send it FOC with your goods. 


HAND-HELD VIDEO LAMP. Mains operated and will enable you to take 
professional standard videos. Made by the famous Ferguson Company, this 
uses a 1000w halogen lamp in a fan cooled, hand-held and hand switched 
metal housing. Comes complete with option of barn-door assembly and 
camera bar. Obviously intended to retail at over £60, we offer these as £30 
each plus £3 insured delivery. Our ref 30P3. 


HIGH RESOLUTION MONITOR. In black and white, used Philips tube M24/ 
305W. Made up in a lacquered frame and has open sides. Made for use with 
OPD computer but suitable for most others. 5 and new. £16 plus £5 post. Our 
ref 16P1. 


12 VOLT BRUSHLESS FAN. Japanese made. The popular square shape 
14% x 44 x 17in). The electronically run fuse not only consume very little 
current but also they do not cause interference as the brush type motors do. 
Ideal for cooling computers, etc. or for a caravan. £8 each. Our ref 8P28. 


MONO RADIO CASSETTE RECORDER AM/FM with all the normal controls. 
In ‘as new’ condition but customer returns or shop rejects, so may need 
attention. Price £10. Order 5 of these and get a sixth one free. Our ref 10P66. 


FDD BARGAIN 
3'2in made by Chinon of Japan. Single aided, 80 track, Shugart 


compatible interface, interchangeable with most other 31% in end 5%in 
drives. Completely cased with 4 pin power lead and 34 pin computer 
lead £40. Plus £3 ins del. Our ref 40P1. 


MINI MONO AMP on p.c.b. size 4” x 2” (app.) 
Fitted volume control and a hole for a tone con- 
trol should you require it. The amplifier 
has three transistors and we estimate 
the output to be 3W rms. More 
technical data will be included 

with the amp. Brand new, perfect 
condition, offered at the very low 

price of £1.15 each, or 13 for £12.00. 


J &N BULL ELECTRICAL 
Dept PE, 250 PORTLAND ROAD, HOVE 
BRIGHTON, SUSSEX BN3 5QT 


MAIL ORDER TERMS: Cash, PO or cheque with order. Orders under 
£20 add £1.50 service charge. Monthly account orders accepted from 
schools and public companies. Access and B/card orders accepted 
minimum £5. Phone (0273) 734648 or 203500. 


















MOSFETS FOR POWER AMPLIFIERS AND HIGH CURRENT DEVICES 
140v 100w pair made by the famous Hitachi Company. Reference 25K413 
and its compliment 25/118. Only £4 the pair. Our ref 4P-42. 


HI-VOLT CAPS Not ceramic but the much more reliable foil type. Good range 
from inf to 35uf at voltages 1kv to 2.5kv. Keen prices, good quantity 
discounts. Request list. 


AGAIN AVAILABLE — THE SOLID STATE RELAY Will switch up to 10A AC 
load and can be triggered by very small current from photo cell, computer, etc. 
£2 each. Our ref 2P183. 


BATTERY OPERATED TRAVEL MECHANISM On a plastic panel 
measuring approx Yin x 3¥in. Is driven by a reversible 12v battery motor, 
fitted with pulley and belt which rotates a threaded rod and causes a platform 
to travel backwards and forwards through a distance of approx Sin. Price £5. 
Our ref 5P140. 


MAINS OPERATED WATER VALVE with hose connection for inlet and 
outlet suitable for low pressure. Auto pliant watering, etc. Only £1 each. Our ref 
BD370. 


20 VOLT 4 AMP MAINS TRANSFORMER Upright mounting with fixing feet. 
Price £3. Our ref 3P59. 


12 VOLT SOLENOID Has good ‘in pull or could be made to push if fitted with 
a rod. Approx 1%in long by 1in square. Price £1. Our ref BD232A. 


160HM PM SPEAKERS Approx 7in x 4in. 5 watts. Offered at a very low price 
SO you can use two in parallel to give you 10 watts at 8 ohms. £1 for the two. 
Our ref BD684. 


EHT TRANSFORMER 4kv 2mA Ex-unused equipment. £5. Our ref 5P139. 


4 CORE TINSEL COPPER LEAD As fitted to telephones, terminating with flat 
BT plug. 2 for £1. Our ref BD639. 


EHT TRANSFORMER 8kv 3mA. £10. Our ref 10P56. 


DOUBLE MICRODRIVES We are pleased to adivse you that the Double 
Microdrives which we were offering at about this time last year as being for the 
‘QL’, ‘OPD’ and several other computers are again available, same price as 
before namely £5. Our ref 5P113. 


VERY USEFUL MAGNETS Fiat, about 1in long, in wide and ‘Yin thick. Very 
powerful. 6 for £1. Our ref BD274(a). 


ACORN COMPUTER DATA RECORDER REF ALFO03 Made for the Electron 
or BBC. computers but suitable for most others. Complete with mains adaptor, 
leads and handbook. £10.00. £2 special packing. Ref 10P44. 


SOLAR CELLS Will give a good current (depending on size) from sunlight or 
bright daylight. Module A gives 100mA. Price £1. Our ref BD631. Module C 
gives 400mA. Price £2. Our ref 2P199. Module D gives 700mA. Price £3. Our 
ref 3P-42. 


SOLAR POWERED NI-CAD CHARGER 4 Ni-Cad batteries AA (HP7) 
charged in eight hours or two in only 4 hours. It is a complete, boxed ready to 
use unit. Price £6. Our ref. 6P3. 


METAL PROJECT BOX Ideal size for battery charger, power supply etc,; 
sprayed grey, size 8in x 4%in high, ends are louvred for ventilation other sides 
are flat and undrilled. Order Ref. 2P191. Price £1. 


4-CORE FLEX CABLE. Cores separately insulated and grey PVC covered 
overall. Each copper core size 7/0.2mm. Ideal for long telephone runs or 
similar applications even at mains voltage. 20 metres £2. Our ref 2P 196 or 100 
metres coil £8. Order ref 8P19. 


6-CORE FLEX CABLE. Description same as the 4-core above. Price 15 
metres for £2. Our ref. 2P197 or 100 metres £9. Order ref. 9P1. 


13A PLUGS Good British make complete with fuse, parcel of 5 for £2. Order 
ref. 2P186. 


13A ADAPTERS Takes 2 13A plus, packet of 3 for £2. Order ref. 2P 187. 


20V -0- 20V Mains transformers 22 amp (100 watt) loading, tapped primary. 
200-245 upright mountings £4. Order ref. 4P-24. 


BURGLAR ALARM BELL - 8” gong OK for outside use if protected from rain. 
12V battery operated. Price £8. Ref. 8P2. 


CAPACITOR BARGAIN - axial ended, 4700,F at 25V. Jap made, normally 
50p each, you get 4 for £1. Our ref. 613. 


SINGLE SCREENED FLEX 7.02 copper conductors, pvs insulated then with 
cooper screen, finally outer insulation. In fact quite normal screened flex. 10m 
fo £1. Our ref DB668. 


M.E.S, BULB HOLDERS Circular base batten type fitting. 4 for £1. Our ref 
DB127s. 


SPRING LOADED TEST PRODS - Heavy duty, made by the famous Buigin 
company, very good quality. Price 4 for et Ref. BD597. 


3-CORE FLEX BARGAIN No. 1 - Core size 1.25mm so suitable for long 
extension leads carrying up to 13 amps, or short leads up to 10 amps. 15mm 
for £2. Ref. 2P190. 


3-CORE FLEX BARGAIN No. 2 - Core size 1.25mm so suitable for long 
extension leads carrying up to 13 amps, or short leads up to 25A. 10m for £2. 
Ref. 2P190. 


ALPHA-NUMERIC KEYBOARD - This keyboard has 73 keys giving trouble 
free life and no contact bounce. The keys are arranged in two number pad, 

board size is approx. 13” x 4” — brand new but offered at only a fraction of its 
cost, namely £3 plus £1 post. Ref. 3P27. 


YaTH HORSEPOWER 12 VOLT MOTOR Made by Smiths, the body length of 
this is approximately. 3in, the diameter 3in and the spindle “eth of an inch 
diameter. It has a centre flange for fixing or can be fixed from the end by means 
of 2 nuts. A very powerful little motor which revs at 3,000 rpm. We have a large 
quantity of them so if you have any projects in mind then you could rely on 
supplies for at least two years. Price £6. Our ref 6P1, discount for quantities of 
10 or more. 


3 VOLT MOTOR Very low current so should be very stuiable for working with 
solar cells. £1 each. Our ref BD681. 


MINI SPEAKERS to use instead of headphones with your personal steros — 
simply plug in to earphone socket. Excellent sound quality, only £4 per per. 
Our ref 4P34. 


INNER EAR STEREO HEADPHONES Ideal for lady listeners as they will not 
mess up your hair do! Come complete in a neat carrying case. Price £3. Our 
ref 3P56. 


STEREO HEADPHONE AMPLIFIER Very sensitive. A magnetic cartridge or 
tape head will drive it. Has volume control and socket for stereo headphones. 
3v battery operated. £1 each. Our ref BD680. 


FET CAPACITOR MICROPHONE EAGLE C1.200 Output equivalent to a 
high class dynamic microphone while retaining the characteristics of a 
capacitor microphone. Price £1. Our ref BD646. 


SUM-MIN TOGGLE SWITCH Body size 8mm x 4mm x 7mm SBDT with 
chrome dolly fixing nuts. 4 for £1. Our ref BD649. 


SUB-MIN PUSH SWITCH DPDT. Single hole fixing by hexagonal nut. 3 for 
£1. Our ref BD650. 
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his month, in the first of our new 

Ask PE series, Andrew Armstrong 

shows one method by which the 
level of an audio signal could be put under 
remote control. I shall now illustrate an 
automatic control technique which allows 
the maximum audio signal level to be held 
below a given amplitude. 


ATTENUATION 


As may be expected with electronics, 
there are many ways in which signal 
amplitudes can be limited or compressed 
by automatic control circuits. Since one of 
the design objectives of the Easi-build 
series is to use simple techniques and 
readily available components, I have 
chosen for the heart of this circuit a well 
established chip specifically designed for 
audio attenuation, the MC3340. 

Being designated as an audio attenuator, 
it is a chip intended to reducesignal 
amplitude from a maximum to a minimum 
level. It does not, unlike some amplitude 
control chips, provide amplification. This 
means that although the maximum limit to 


Are your mods 


clipping the 
limits? Slim 
them into peak 
shape with our 
simple 
compressor 


to a certain maximum level, usually that 
set by the power supply line limits and the 
inherent parameters of opamps and so 
forth. For a good example of this, consider 
a 741 opamp supplied from a +15V 
dualpower line. The data sheet shows that 
the maximum output voltage swing is 
typically +14V. Obviously, then that is 
maximum obtainable output _ signal 
amplitude. But of course (and experienced 
constructors will probably wonder why I 
bother to mention such a basic fact that 


‘EASI-BUILD PROJECT '=“\):,= 








ATTENUATION CHIP 


What we need is a circuit that will 
smoothly begin to attenuate the output 
level at some point well before the 
maximum, and then to_ progressively 
reduce it until the maximum is reached. 
This is just what the MC3340 will do if 
controlled correctly. 

The MC3340 has been designed by the 
manufacturers to limit the output voltage 
swing in response to either of two 
methods. One method is to vary the 
resistance between the chip's control pin 
and the ground supply line, or other 
reference point. The second method that 
may be used is to vary the voltage present 
at the control pin. 


Sellinemlelrtels 


In the circuit here, I've chosen to use a 
technique based on the variable resistance 
method, though, as you will see, it's 
actually a voltage that is indirectly used to 
vary the effective resistance. 





COMPRESSOR 


which the signal can be allowed to go can 
be preset, weak signals will not be brought 
up to that level. Within certain limitations, 
the circuit will simply attenuate any 
signals which try to go above the limit. 


CLIPPING 


Alert sceptics will no doubt retort that 
any circuit will only allow signals to go up 





Fig.1. Complete circuit diagram 


for the compressor 


ICT 324 
IC2: MC 3340 
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everyone should know from the cradle), 
amplitude limiting in this way is distinctly 
unclean. All that happens is that the nicely 
shaped tops and bottoms of signals 
become increasingly flattened as the signal 
tries to push beyond the limits. Unless you 
actually want to create distortion, such as 
fuzz effects, you won't like the sound of 
this harshly clipped limiting. 





If you look at Fig.1, IC2 is the MC3340, 
and pin 2 is its control point. From there, 
R15 presets the minimum resistance 
between the control pin and the ground 
line. The resistor is not taken directly to 
ground, but is taken via the transistor TR1. 
If TR1 were to be fully turned on by a 
voltage on its base, then R15 would in 
effect be taken directly to ground. With 
TR1 turned off, the resistance between the 
control pin and ground would be virtually 
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infinite. By varying the voltage on the base 
of TR1 between the two extremes, the 
effective resistance can be indirectly varied. 

In order to use these facts to 
progressively limit the signal output level, 
we need to sense the level of the audio 
input signal and to generate a control 
voltage related to it, applying the control 
signal to the base of TR1. 


Nie CB Uren 


Although you could apply the audio 
signal directly to the input of IC2, I've 
included a _ buffer and_ gain stage 
immediately before it, using ICla. The 
preset, VR1, allows for the gain at ICla to 
be set anywhere between times one, and 
times eleven. In this way you can preset 
the unit to suit the general output level of 
your source signal. However, don't regard 
ICla as a general purpose preamp capable 
of bringing up extremely low level signals. 
It won't do it. It's simply there to allow 
you to trim the average signal level up a 
bit to suit the rest of the circuit. 

The signal goes through IC2 and is split 
into two paths. The first path is that taking 
it through IC1d and to the output point at 
C7. ICld is another buffer and gain stage 
where, as with ICla, the output level can 
be trimmed upwards by VR2 from times 
one to times eleven. This allows you to 
compensate for any slight overall signal 
strength loss across IC2. If you prefer, you 
could also include a 10k log final output 
level control pot immediately after C7. 





CONTA 
EXTRACTION 





The other path is the control voltage 
extraction route. IClb is another buffer 
and gain stage, similarly preset by VR3. 
The next stage, around IClc, is a half 
wave rectifier circuit and is used to extract 
average signal level voltages. In the 
absence of an input signal, C8 is held 
charged by R10 to just above half the 
power line level. The voltage is taken 
through the non-inverting buffer, ICIc, 
and to the divider chain R13 and R14. The 
current at the junction of R13 and R14 
controls the amount by which TR1 will be 
on or off. The second input to IClc is 
taken via R12 to the preset divider pot 
VR4. This allows for the basic output 
voltage from ICIc to be preset for the best 
control of TR1. 

Normally, TR1 will have sufficient 
current on its base to turn it on, so 
allowing audio signals below _ the 
compression threshold to be passed 
without attenuation. When they become 
strong enough to cause C8 to discharge, 
the current at the base of TR1 will 
similarly decrease, so progressively 
turing off TR1, and causing IC2 to 
increase the attenuation. 
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Fig.2. 

Pcb layout 
for the 
compressor 


Wiehrelchciertninie 


You will probably spot that if C8 was 
omitted, increased attenuation would in- 
stantly cause the output at IClc to rise 
again, so decreasing attenuation at IC2, thus 
increasing the output at IC1, and conse- 
quently increase the attenuation ... ad 
infinitum! This most unsatisfactory situation 
has a name — motor boating; the effect 
sounds similar to the chugging of a motor 
boat. C8 has the purpose of slowing down 
the responses to increasing and decreasing 
outputs from IC2, and inhibits the feedback 
loop control to eliminate motor boating. 
Inevitably, the value chosen for C8 is a 
compromise between satisfactory responses 
to peak signals and instability. You might be 
interested to try different timing factors by 
using various values for C8 and R10, and 
seeing how the control responses vary. 


SEEING Wwe 


With no signal on the input, set VRI, 
VR2 and VR3 all to minimum resistance. 
Adjust VR4 until IC2 pin 2 shows a meter 
reading of a little over 3.5V (too low a 
voltage here is likely to result in motor 
boating when the unit is in use). Now apply 
a constant level signal to the input. This 
should be above the maximum signal 


Fig.3. Suggested box layout 








3ATTERY 
~VE 
(OV) 


BATTERY +VE 
(8V TO 15V) 


PINS 45,6 
NOT USED 


LAYOUT OF AUTHOR'S BOX 
NOT TO SCALE 











RESISTORS 


R1, R2, R5-R8, 
R10, R13 100k (8 off) 

4k7 (2 off) 
100R 

R11, R12, R14 10k (3 off) 

R15 3k3 


All 0.25W 5% carbon film 


CAPACITORS 


220n polyester (2 off) 
22uF 16V elect 

100n polyester (2 off) 
In polystyrene 

1pF 16V elect 

4.7F 16V elect 


SEMICONDUCTORS 


1N4148 

BC549, 

324 quad opamp 
MC3340 attenuator 


POTENTIOMETERS 


VR1-VR3 1M skeleton preset (3 off) 
VR4 100k skeleton preset 


MISCELLANEOUS 


PCB supports (4 off), battery clip, 8-pin 
dil socket, 14-pin dil socket, mono jack 
sockets (2 off), spdt toggle switch, box 
to suit, printed circuit board. 





strength expected in practice, but should be 
below the 500mV maximum allowed on 
IC2 pin 1. Then adjust VR2 until the output 
at IC2 pin 7 is the maximum required. If the 
maximum signal required at the output of 
ICld is still too low, VR1 or VR2 may be 
adjusted accordingly. A little experimenting 
with various signal strengths will soon 
show the best settings. 

The circuit is basically designed for use 
with a 9V battery, drawing about 10mA. It 
may also be run from any de power supply 
between about 8V and 15V. PE, 
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C MARCO TRADING'S LATEST ws 

, fim AIRE is hc 217 PAGE CATALOGUE a 
ay taadling 1 i FULL A ee, ce 1 ihe SEED 





DIODES, BRIDGES, VALVES, RESISTORS, ) ph 





BOXES, BOOKS, SOLDERING TOOLS, TEST -——#____——> 
GEAR, METERS, CABLE, KITS, SPEAKERS, | ANTEX SOLDERIN <ITS 


) THE MALTINGS, HIGH STREET, WEM. 
i pete hiep Sedan SY4 5EN. DEPT EE9 AERIALS, AUDIO ETC. ETC. AND INCLUDING | C iron £7.65 







































Electronic C t Mail Order Company — Established 1972 Also with s offer list id envelope & order form WON 21, 
217+ PAGE CATA OGUE AVAILABLE ie £1 FOR YOUR COPY at ISIT OUR RETAIL SHO SHO pS ST4 Stand £2.99  SK6 £10.85 
Including Discount Tickets — 50p off £5+ order; £1 off £10+ order; £5 off £50+ order. WEM (MARCO). The Malngs i bs st. (0900) 32763 Spare elements £3.75 
* Please add £1.00 postage and packing to all orders unless stated. * f, _S5A Worcester St. (0002 1 22038 if aac 
. mgs Hurst Stn GUBERTONCS). SOLDER 60/40 
urst Stree 

FM * SEPTEMBER SPECIAL 500g reel of 22 swa 3 
ven Hol | O FFER x AVN | ai OL 0] Bho) od of VG ad a he) Me aes | omme 

l ' oe bs ' ° 
“MINE BUG" * SO L D Ee B & P ECI A L * 18" ROUND non-corrosive. 






— Ideal for 
Baby Alarm, 
etc!! 

A very good range is 


£5.75 ALSO 18swa 


ORYX PORTASOL GAS 


SOLDERING IRON 
Price (1+) £18.75 
Spare tips 1,2.4,3.2,4mm £5.50 






1 x Antex 25w iron 
1 x Antex soldering stand 
1 x Desoldering pump 


1 x Reel solder 18qm 
ALL FOR £12-50 


OSCILLOSCOPES 


06-109 PLEASE TELEPHONE RE-MODELS 
Miz £9.78 CURRENTLY IN STOCK AND PRICES. 


"CLOSED-CIRCUIT" TELEVISION SYSTEM 
COMPRISING: 

PRICES 1XMONITOR 1XCAMERA 
1XCAMERA cn 





obtainable — We have 
obtained over 1/2 mile, 
but it does depend on 
conditions. Simply 
remove cover — insert 
battery — and you're 
ready to go. Rectption 
can be obtained on any 
FM ratio 


£115.00 each 
£210.00 per pair 
Just arrived — Fane Loudspeaker 
Enclosure design + Construction 
Book — price £3.00 each 


AVO 8 MUOTIMETER 


USED — COMPLETE WITH BATTERIES FULLT TESTED 
Price from: £45.00 + £2.50 carriage 


Sd FOR NI-CAD 12 VOLT RECHARGEABLE UNIT 


FP 10xD size Ni-Cads (4Ah) encapsulated in a black plastic 
case, fused holder, gives 12V output when fully charged. Ex- 
equipment — fully tested and guaranteed. 245x75x75mm. 
£9.19 PLUS £2.12 porege 

HARGER FOR 


_ | UNIT £12.50 
ongaee 9 PLUS £2.12 carriage 


SPOTLIGHT NI-CAD RECHARGEABLE 
ATTERIES 


































































Frequency: 



















12V Twin Fluorescent lamp 12" Double Tubes 
IDEAL FOR BOATS, CARAVANS, VANS, ETC. 


















Attractive white fitting, ribbed 
perspex diffuser, on/off switch, 
3ft cable, transistorised 
circuitry, keyhole fixing. 12V 
D.C. 8W tubes 

£5.99 each 368x67x43mm 















COMPLETE 7 


WITH LENSE USED USED 
ALSO NEW EQUIPMENT PLEASE RING 










PE FREQUENCY COUNTER 
AND GENERATOR 
COMPUTER KITS DETAILS IN CATALOGUE 


The software listings published with the computer kit 
projects are for use with C64, PET and BBC computers. ENVI RONM ENT 
pede med ri hppa eh £41.50 | | SIDEREAL CLOCK SET295 £54.50 
: Dual purpose star-time and so!.ar-time digital clock with 
EPROM PROGRAMMER SET277 £26.20 alarm. 
Computer controlled unit for 4K Eproms. WEATHER CENTRE 
>t MICRO-CHAT SET276 £69.50 Keep the Met Office in check 1d monitor the wind speed 
DUAL BEAM OSCILLOSCOPE Computer controlled speech synthesiser. and direction, rain, temperatu +, soil moisture and sunny 
2Y-amps, 6 ranges, variable level, DC to over 1MHz. 4 MICRO-SCOPE SET247 £49.50 days. 
modes — Y1, Y2, Y1 & Y2, Y1 & Y2 to X. Time base Turns a computer into an oscilloscope. Six detector circuits — KIT 275.1 £18.50 
variable from 0.05Hz to 20KHz. Variable sync level, MICRO-TUNER SET257 £57.40 Automatic metered control monitor — KIT 275.2 
polarity and source. Separate bright-line, brilliance and : £41.50 
Optional computer control circuit — KIT 275.3 £15.50 


Computer controlled, tuning aid and freq counter. 


focus controls. Independent trace deflection controls. { 


Computer controlled morse code-decoder. 


SET285 £41.20. 


BURGLAR ALARM MORE KITS IN ee ee oe controlled unit for monitoring atmospheric 


CONTROLLERS ibaa wba | GEIGER COUNTER SET264 £65.50 


CSIC eam meekeh aa Belaetelap | A nuclear radiation detector for environmental and 


geological monitoring. With built in speaker, meter and 
MULTIZONE CONTROL digital output. This project was demonstrated on BBC TV. 
SET280 £23.90 VARIOUS 


Two entry-zones, anti-tamper loop, personal attack, entry- 
exit timing, timed duration, automatic resetting, latching VOICE SCRAMBLER SET287 £49.50 ORDERING 
LED monitors. 32 switchable channels to keep your communications 
confidential. Add 15% VAT. Add P&P — Sets over £50 add £3.00. 


SINGLE ZONE CONTROL STORMS! £35.50 each unit | | Others add £2.00. Overseas P&P in catalogue. Text 
SET279 £10.50 Raw nature under panel control! Wind & Rain SET250W. Photocopies - Oscilloscope £3.00, Geiger 73.00, 


iahtni Weather £2.00, others £1.00, plus 50 st or large 
With timed duration control and latching LED monitor. Thunder & Lightning SET250T. SAE. Insurance 50p per £50. 9 ORDER. ¢ Cwe: CHa, 
Both units can be used with any standard detection DISCO-LIGHTS SET245F £69.50 PO, ACCESS VISA. Telephone orders: Mon-Fii. am 


devices, such as contact or magnetic switches, pressure 3 chan sound to light, chasers, auto level. 6pm. 0689 37821. (Usually answering machine). 
pads, tremblers, ultrasonics, infrared etc., and will EVENT COUNTER SET278 £36.60 “ | ( y 9 ) 
activate standard bells, strobes or sirens. 4-digit display counting for any logic source. MORE KITS IN CATALOGU: 


PHONOSONICS, DEPT PE99, 8 FINUCANE DRIVE, ORPINGTON, KENT, BR5 4ED. MAIL ORDER 
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here are many situations in which 
Ti simple means of controlling 

devices external to a computer, 
other than standard peripherals such as 
printers or modems, is required. Such 
devices might include, for example, 
complex stage lighting systems, model 
railway point control systems, automated 
musical instruments and multiple d/a 
converters. 

If the number of input lines required 
by such a device is limited to eight, then 
there is no reason why the data output 
lines from a standard parallel printer port 
can not be used for the purpose. One way 
or another, through a high level language, 
the computer's operating system or, most 
directly, by means of a machine code 
routine, it will be possible to set the states 
of the printer ports output lines high or 
low. Those output lines will either be 
directly connected to the input lines of 


computer being used is one solution, and 
is usually expensive. Fortunately, it is 
very simple to make a parallel output port 
with 64 output lines that plugs directly 
into the parallel printer port of any 
computer. As explained below, the states 
of the 64 output lines are established by 
sending a simple command sequence to 
the device via the parallel printer port. 
Again, the command sequence can be 
issued in any language the user prefers. 
The component count for the 64-line 
device is very low (ten readily available 
chips and a few capacitors and resistors) 
as is the cost. 


TE SIRs 


The circuit diagram is shown in the 
diagram. The eight input lines are driven 
by the data output lines from _ the 


three input lines D3-D5 supply the 
address inputs to a decoder, the outputs of 
which serve to enable one of the eight 
addressable data latches. Input line D6 
serves to trigger the whole circuit and 
data line D7 carries the data to be loaded 
into the specified output line as described 
in the section on programming. 

Pull-up resistors are required on the 
buffer outputs because the chip has open- 
collector output stages. Decoupling 
capacitors adjacent to each chip are used 
to suppress power rail transients. 


mnlOlG ia raAN INI 


The state of each output is 
independently established by sending a 
short command sequence on input lines 
DO-D7. 

If the output lines are numbered 0-63, 











64-LINE OUTPUT PORT 





the external device to be controlled or 
connected to those lines through some 
simple buffering circuitry. The choice of 
programming approach will often depend 
on the level of familiarity with the 
language or system, but if the external 
device requires very rapid changes of 
state on its input lines it might be 
essential to use machine code. 

However, if the number of input lines 
required by the external device is more 
than eight, there is a problem. Purchase 
of one or more special purpose parallel 
interface boards for the particular 


- 74.LS259 
iat aie 


E 





Another ingenious 
idea from PE's 
innovative readers. 


computers parallel printer port. Five of 
the input signals pass first through non- 
inverting buffers, the three ‘lowest order’ 
lines (DO; D1 and D2) driving a 
miniature address bus connected to the 
three address inputs (AO, Al and A2) of 
the eight addressable data latches, each of 
which provides eight output lines. The 





74LS259 


Py fo OE 


= at 


EACH 7407 
OUTPUT 


74.07 


BUFFER DRIVER 


Dg 


een oo 


Bo 2 eS eo 


ThLS138 
DECODER §3 
A, A2 





RD ENABLE 
OR TIE LOW 


8 INPUTS FROM PRINTER PORT 
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then input lines DO-DS5 select the output 
line that will be affected. The states of 
DO-DS can be regarded as the 6-bit 
address of the required output line. Input 
line D7 determines whether the chosen 
output line will be set high or low when 
the command sequence is effected. A 
transition of line D6 from high to low 
implements the command; for example, if 
D7 is high when the transition occurs, the 
selected output line will be forced high. 
Two examples will make everything 
clear. 





Example 1. To set the state of output line 
53 high. 









Stage 1: 1 1 1 dees | aot SET | 
Stage 2: ae i 1 eee Eger aa | | 
Stage 3: 1 1 l Po eer ee 
In this example, D5-DO represent 53 in 
binary. D7 is '1' because output line 53 is 
to be set high. D6 changing from 1 to 0 in 
Stages 1 and 2 causes the output line to be 


D7 D6 DS D4 D3 D2 Di DO 
1 
1 
1 


Example 2. To set the state of output line 


D7 D6 DS D4 D3 D2 Di DO 
0.7 5 ee 0 
Oi P48 0 
Ged 0 0 
In this example, D5-DO represent 22 in 
binary. D7 is '0' because output line 22 is 
to be set low. D6 changing from 1 to 0 in 
Stages 1 and 2 causes the output line to be 
set high. 


The circuit described can be directly 
connected into the parallel printer port of 
any computer and the states of its output 
lines established by sending a short 
command sequence to the printer port in 
any language available to the user. 

R. Milner and A. Horsman, Leeds.9j 
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Free 
Reader 
Adverts 


Searching for that elusive 
component? 

Surplus equipment to sell? 
Read the rules and fill in 
the form below to have 
your free ad published in 
PE BAZAAR. 


Wanted: RPY58A photoresistor for dark 
activated switch. Edward Murray, Old 
Cardingham, Bodmin, Cornwall PL30 
4ED. Tel: (0208) 82496. 

Advance VM78 service manual £5.00 
Gould scope manuals, 051100, 052000, 
053350. £10 each. S.J. Austin, 8 
Greenwood Avenue, Chinnor, Oxford, 
OX9 4HN. 

Scope tubes with data base and screens 4 
inch round £5. 3 1/2 inch CV2286 £5. 1 
1/2 inch VCR522 £8. Mr. E. Hall, 39 Arch 
Bell Avenue, Brighouse, W. Yorkshire 
HD6 3SU. 

Geiger counter £53. Texas speech 
synthesiser £29. Heathkit V7AU V.V.M. 
£27. Atari 8-Bit speech synthesiser £20. 
Mr. R. Hearn, 10 Speedwell Close, 
Pakefield, Lowestoft, Suffolk NR33 7DU. 
Tel: 0502 566026. 

Wanted: Spectrum sound generator. 
Circuit diagram and all components sheet. 
J. Powell, 31 Eddystone Rise, Simpsons 
Lane Estate, Knottingley, W. Yorks WE11 
OHS. 

Philips MDCR200 test cert. and data. Cost 
over £100. As new £35 perfect tape 
storage. Tel: 061-799 7365. 

Quad 405 100W/channel Amp. 33 control 
unit. FM3 tuner. Showroom condition 
£275. Perth (0738) 37165. C. Korycinski, 
17 Pitcullen Terrace, Perth. 





FM telephone transmitter. On/off switch, 
low battery indicator. Plugs directly into 
BT socket £20. B. Gohil Tel: 01-902 7233. 
UK101 computer (24K0 cased with sound 
board Centronics port software and 
manuals £50 ono. Also Larnakit 
oscilloscope £45 ono. Tel: (0373) 826454 
evening and weekends (Wiltshire). 
Philips video tapes for N1500-1700 
recorders (eg LVC 120), over 20, some 
new, £15 the lot. Tel: D. Starr, 54 Rickley 
Lane, Bletchley, MK3 6BT. Tel: (0908) 
77139. 

741 ICs, 555 ICs, Diodes, LEDs, 8 pin, 14 
pin sockets. Clearing out — bag fulls £5.25. 
No dealers post only. Mr. D. Martin, 6 
Downland Garden, Epsom, Surrey KT18 
5SJ. 

Ferrogram series seven open reel two 
track stereo. New heads, VGC. Lots of 
tapes. £200 ono. J. Preston, Dept. Elec. 
Eng. ASI. Bld., University of Hull, 
Cotteringham Road, Hull, HU6 7RX. 
Copper clad fibreglass boards, double 
sided, fifty square inches (approx 8” x 6”). 
£1.50 each inc. p&p. M. Harrod, 5 
Brookside Drive, Oadby, Leicester LE2 
APB. Tel: (0533) 720663. 

Quick data drive for VIC/C64 with 
operating system and wafers £10 inc. P&P. 
R. Yarwood, 14 Betony Vale, Royston, 
Herts SG8 9TF. Tel: (0763) 241587. 
Wanted: service manual for Safgan DT- 
415 oscilloscope. Photocopy accepted. 
Will pay price. Mr. D. Walters, 53 Mount 
Libanus Street, Treherbert, Rhondda, M. 
Glam. CF42 5RH. | 
Components, transistors, resistors, 
capacitors, TTCs, Computer ICs etc. Also 
Spectrum 48K cassette software. Private 
sale. Offers. J.J. Hodge, 28 Snowden 
Court, Croesyceiliog, CwmBran, Gwent 
NP44 2JA. 

Tektronix type 7603 oscilloscope. 4 trace 
(2.x 7A26 Amps), delay timebase 
(7B53A). 50 MHz B/W. Good condition. 
Offers? Tel: 021-550 8154. 

Solartron dual beam oscilloscope, (valve 
type). Manual and/or circuit diagram, also 
test leads wanted. State price. Mr. J.W. 
Dixon, 19 Salkeld Road, Penrith, Cumbria 
CA10 IND. 

AVO multiminor £25 megger £50 FWKE 
digital £50 HT probe. £10 Tel: 01-554 
2913, 6-8pm. 


90W FM transmitter 88-108 MHz, 30 
miles range, unused. Final reduction £130. 
Tel: 01-683 1394 after 5pm. 

Wanted: instruction leaflet for Micronta 
22.193 model Radio Shack as sold by 
Tandy. Mr. W.A. Yates, 34 Livesey 
Street, Chorley Lancs PR7 1AU. Tel: 
78464. 

2 x 8 inch disk drives, 1 meg each. Brand 
new, never used. Offers? Tel: (0732) 
354311 evenings. Mr. E. Hoskins, 99 
Deakin Leas, Tonbridge, Kent TN9 2JT. 
For Sale: faulty equipment double manual 
electronic organ £50. Fax machine 
(Ricoh) £40. Tandberg monitor and 
keyboard £40. J. Pike Tel: 01-514 5918. 
Computer monitor 11 inch green screen. 
BNC video input. Perfect working order — 
case a bit untidy, £25. Mr. M. Counsell, 
51 Kempton Grove, Fiddlers Green Lane, 
Cheltenham, Glos GL51 OJX. Tel: (0242) 
45564 after 6pm. : 
Surplus components for sale. Pack of 46, 
£4. SAE for list. Jason Young, 2 
Woodside, Doddington, March, Cambs. 
PE15 OSB. 

Magazines: Practical Electronics 1966 to 
1980; Practical Wireless 1966 to 1978. 
Complete and in binders. B. Marshall, 2 
Normanton Way, Histon, Cambridge CB4 
4XS. Tel: (0223) 237188. 

Needed: memory map for TRS-80 micro 
colour computer model MC-10 (cat no. 
26-3011). Photocopy will do. Thankyou. 
Mr. N.C. Fairman, Basement Flat 6, 59 
New Dover Road, Canterbury, Kent. Tel: 
(0227) 66395. 

Morse tutor Datong £38. Active antenna 
AD370 £40. TU1000 RTTY terminal £35. 
Tel: (0227) 458970. after 6pm. 

Wanted: for A level project: BBC User 
Guide, 6502 Second Processor, EPROM 
Eraser, Master Circuit diagram. R.D. 
Clark, 29 Knightscroft Ave., Rustington, 
W. Sussex BN16 2HN. Tel: (0903) 
784792. 

ZX 81 and power supply, all leads, two 
Sinclair ZX manuals - price £12. Buyer 
collects. A.C. Holdway, 20 Wherwell 
Road, Guildford, Surrey GU2 SJR. 
Beulah Electronics 405 line CCTV 
camera and monitor and Link Electronics 
camera (1 inch tube) for sale. David 
Sweetman, 21 Norton Avenue, Surbiton, 
Surrey KTS 9DX. Tel: 01-390 0721. 


Please publish the following small ad. FREE in the J 
next available issue. I am not a dealer in electronics or 
associated equipment. I have read the rules. | 


“slo 
| PE BAZAAR 


Name & Address 





PRACTICAL ELECTRONICS SEPTEMBER 1989 


Signature...... 






RULES Maximum of 16 words plus address and/or ! 
phone no. Private advertisers only (trade or business ads. 

can be placed in our classified columns). Items related to ! 
electronics only . No computer software. PE cannot accept 
responsibility for the accuracy of ads. or for any 
transaction arising between readers as a result of a free ad. [ 
We reserve the right to refuse advertisements. Each ad. 
must be posted within one month of cover date. (One 
month later for overseas readers). i 
Send this form (or a photocopy of it) to: 

PE Bazaar, Practical Electronics, 193 Uxbridge Road, ; 
London W12 9RA. 
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EDUCATION 


FULL-TIME 
TRAINING 
COURSES 


2 YEAR 
BTEC NATIONAL DIPLOMA 
Electronics and 
Communications 
Engineering 
(TV, Computers,Programming,!T) 


1 YEAR 
BTEC NATIONAL CERTIFICATE 
1.Electronic Equipment Servicing 
(TV, Video, CCTV) 


2.Computing Technology 
(Microprocessors, DataComms, Interfacing) 
3. Information Technology 
(Telecomms, SatelliteTV, Networks) 
4. Software Engineering 
(Assembler, BASIC, Pascal, CADCAM) 


x Those eligible can apply for E.T. grant supportx 


COURSES COMMENCE 
Monday 18th Sept. 1989 


LONDON ELECTRONICS 
COLLEGE 


Dep: AA, 20 Penywern Road, 
London SW5 9SU. Tel: 01-373 8721 





HNC in Microprocessor 


Systems 
Milton Keynes Skillcentre is 
offering a one year full-time course 
commencing on the 
4th September 1989. 
The course includes 20 weeks work 
placement in Industry. 

This is a Training Agency funded 
equal opportunity course and 
training allowances will be paid. 
Please phone 0908 670001 for an 
application form or write to: 
Milton Keynes Skillcentre, 
Chesney Wold, Bleak Hall, 
Milton Keynes MK6 1LX. 
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Reach thousands of serious electronic and computer enthusiasts. Advertise in PE Classified 
pages: Rates 20p per word or £8.50 per single column cm 
advertisements must be pre-paid. Send your copy 
or payment by Visa or Access accepted) to: Practical Electronics, Intra 
Road, London W12 9RA. Tel: 01-743 8888. Fax: 01-743-3062 


OU! 




















L.F. HANNEY 


77 Lower Bristol Road, Bath, 
von. 
Tel: 0225-24811 
Your electronics component specialist for 
AVON, WILTS. & SOMERSET 





Open every day, except on Thursday 


(OMNT ELECTRONICS 
stock a wide range oO 


electronic components at 
174 Dalkeith Road 
Edinburgh EH16 5DX 


Tel: 031 667 2611 
Open Mon-Fri 9am-6pm 
~ Sat. Yam-5am 
Send 2x19 stamps for CURRE 
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A & G ELECTRONICS LTD 


If you are buying Electronics Components 
elsewhere you are almost certainly ae 
too much. Write to us for a free 1989 
catalogue and start saving money. Please 
send two 19p stamps towards postage. 


100 Park Avenue, London, E6 2SR. Tel: 01-552 2386 


LONDON S.WEST 


MULTILODE LTD 


For electronics components, leads, 
aerosols, aerials, |.C.'s, diodes, video 
heads, tools, telephone accessories, 

books, magazines etc.,etc.,etc., 

Multilode Ltd. 7 Arlington Parade, Brixton Hill, 

SW2 1RH Tel: 01-326 1793 
Open Mon to Sat 9am to 6pm 
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(plus VAT). All classified 
with the remittance (payable to Intra Press 
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ouse, 193 Uxbridge 






We stock a large range of electronic 
components, test equipment,telephone 
accessories, computer accessories, 
microphones, speakers, discolighting, mixers, 
meters, stylus, so call in and have a look 
around. 

263 Deansgate, Manchester 
Telephone: 061-834 1185 


umm BIG STOCK 


a KEEN PRICES! 
COMPONENTS * a 


See our display advertisement in this 
_magazine! 

















ELECTRONIC COMPONENTS 

EVERYTHING FOR YOUR NEXT PROJECT 

THE BIGGEST DISPLAY IN THE SOUTH 
ISA 








FRASER ELECTRONICS 


42 ELM GROVE * SOUTHSEA * HANTS 
Telephone: 0705-815584 


Barclaycard 





Access 















ANDOR ELECTRONICS 


11Victoria House, 
Paxton Street, 
Hanley, 
Stoke -on Trent, ST1 3SD 
Tel:0782 28364 


# Att etetetetete®, PA ttt etetetetetetete® 
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PLS 


16 Central Road 

Worcester Park 

Surrey KT4 8HZ 

Tel: 01-330 6540 
Programmable device specialists. 


(PAL's PROM's, PLD's etc). Many other 
components in stock 
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Resistors 1/4 W 5% carbon (E12) Ip metal film 196 .....sssesrssscee ie 
Resistor Pack 85 different E12 values + zero ohm link total cote 















LEDs red/green 3/Smm ...... 6p each. Yi | 
Cable tes Set secon lp each £5, 9511.0 whet per rs i 
Stepping motor 4 phase 12v 15 Step SO OhMS .....s.ssssserereesenrenn LB 
SAA1027 stepping motor driver Chip ssssemseereemsenserrsennennededs 33 
FM transmitter Kit good quality SOUNd ....-.ssssessssessrsenemsnseree £1.94 
High quality photo resist coper clad epoxy glass boards 

Dimensions _single sided 





double sided 
£0.76 





Computer Grade Capacitors with screw terminals 38000uf 20v £2.50 
8700uf 10v £1.95, 68000uf 15v £2.95, 10000uf 16v £1.50 
7 segment Commom anode led display 12mm coin aaes 






Circuit descrip tion and se 9 up} proced ure for tuner 
oe aoe £0.50. a by oe counter ... 


cioniucpoeaaee 

Hour. counter (used) Tdigit m mains 240V AC ‘50Hz . Giyeeeae 
LCD display 16 rie | | Rea a Rea PDE £2.50 
key good quality Witches .............ssssssse £5.00 

wide “—~ of CMOS UHC 74F Linear transistors kits 
capacitors, resistors tools etc always in stock 

JPG Electronics 116 Chatsworth Road Chesterfield S40 2BH 
Access orders (0246) 211202. Callers welcome 









Carbon Film Resistors Y4W E24 series 0:51R to10M0 - 1p 
100 off per value-75p 1000 off in even hundreds per value — £7 
Metal Film “4W 10R0 to 1M0 5% E12 series —- 2p 1% E24 series - 3p 
Watt metal/carbon film E24 series 1RO to 10M0 - 1¥ap 
1 Watt metal/carbon film E12 series 4R7 to 10M0 — 5p 
BC107/8/9 - 12p BC547/8/9 — 8p BC182L 184L -— 10p 
BFY50/51/52 —- 20p 2N3055 — 50p TIP31A,32A — 25p TIP.41,42, - 40p 


Tantalum head subminiature electrolytics (Mids/Volts) 

0-1/35, 0:22/35, 0-47/35, 3-3/16, 4-7/16 - 14p 4-7/35 — 15p 
2:2/35, 4:7/25, 10/5-15p 4-7/35, 6/8/16 - 16p 10/16,22/6 — 20p 
22/16 — 30p 33/10 — 30p 47/10 - 35p 100/6 - 40p 


Aluminium Electrolytics (Mids/Volts) 

1/50, 2:2/50, 4-7/25, 4-7/50, 10/16, 10/25, 10/50 — 5p 22/16, 22/25 - 6p 
22/50, 47/16, 47/25, 47/50-6p 100/16, 100/25-7p  100/50-12p 
100/100 — 14p 220/16 — 8p 220/25, 220/50 — 10p 470/16, 470/25 — 11p 
1000/25 - 18p 1000/35, 220/25 — 22p 4700/25 — 70p 


Miniature Polyester Capacitors 250V Wkg. Vertical Mounting 
‘01, 015, 022, -033, -047, 068-4p 0:1-5p 0-15, -22-6p 0-47 - 8p 


Mylar Capacitors 100V Wkg. Vertical Mounting E12 Series 
1000p to 8200p-3p -01to-068-4p 0:1-5p 0:-15,0-22-6p 


Subminiature Ceramic Plate 100V Wkg. E12 Series Vertical Mounting 
2%o 1P8to47P-3p  56Pto330P-4p 10% 390P to 4700P - 4p 
Ceramic plate/disc E6 Series 50V 22P to .047 - 2p 


Polystyrene Capacitors 63V Wkg. E12 Series Axial Mounting 

10P to 820P — 3p 1000P to 10,000 — 4p 12,000P — 5p 
1N4148-2p 1N4002-4p 1N5404-14p W401 bridge - 25p 
0A91 - 6p AA143 - 8p W005 - 20p 1N4006 — 6p 
Zener diodes E24 series 3V3 to 33V 400mW - 8p 1 watt - 12p 
L.E.D’s Red, Green & Yellow 3mm & 5mm - 10p 8mm — 35p 
20mm fuse 0:1A to 5A quick blow — 5p Anti Surge — 8p 
High Speed drills 08mm, 1-0mm, 1-3mm, 1-5mm, 2mm —- 30p 
Expo Reliant drilling machines 12V d.c. with improved 3-jaw chuck 6.50 
Nicads AA - 80p HP11 — £2 PP3 - £4.20 Universal Chargers — £6.50 
Glass reed switches single pole make contacts-8p | Magnets—12p 


VAT inclusive. Return postage 25p (free over £5). Lists free. 
THE C.R. SUPPLY CO., 


127 Chesterfield Road, 
Sheffield S8 ORN. Tel. 557771. 








>>>RESISTOR PACKS<<< 


1/4W 5% CARBON FILM 

E12 RANGE 10R to 10M 
10 OF EACH VALUE 

Total 730 resistors 


£3.95 
Add 35p P&P & 15% VA 


RMOS P.O. BOX 3 
USK GWENT NP5 2YF. 


TURN YOUR SURPLUS 


ICS transistors etc into cash, immediate 
settlement. WE welcome the opportunity to 
quote for complete factory clearance. 
Contact: 
COLES-HARDING & CO., 
103 South Brink, Wisbech, Cambs. 
ESTABLISHED 15 YEARS 
Tel:0945 584188 - Fax: 0945 588844 
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5.25 inch Disk Drives, 80 Track DSDD £34.00 each 

2 3° Disk Drives, 40Tk, SSDD £28.00 each 

Cooke International 6,25" Disk Drives, 807k, DSDD Used, NoWly ‘£15.00 each 
DO YOU WANT 5.25" Disks, DSDD, 48tpi boxes of 10 £3.00/box 

SCOPES, GENERATORS, POWER Dual Disk Drive Power Supply £20.00 each 
SUPPLIES, POWER METERS, DVM'S, Lead to connect one drive to psu £2.00 each 










OSCILLATORS, ATTENUATORS. 
TEST EQUIPMENT. 


SOW PSU 5V 6A, 12V2.5A, -5V0.5A -12V05A £16.00 each 
Bench PSU 0-30V @SA Limited quantity only at £45.00 each 













Contact: Cooke International, Unit Four, acho i ms “i ios - 
Fordingbridge Site, Main Road, Barnham, Power lead (BBC Micro to Disk Di of OD each 
Bognor Regis, West Sussex PO22 OEB. aed e ‘i 0 Dick £2 00 each 
Tel: 0243 545111, Fax: 0243 542457 aoe with i ‘Nae s ine ee" . 
Wide range of items available. Send for lists. “ALS TTL assortments. 10 diferent devices £1.20 pack 
8K Byte NV ram chips £3.00 each £10.00 four 

20 pin dil low profile IC sockets £0.50 (ten) - £ 4.00 (100) 

40 pin dil low profile IC sockets £0.60 (ten) - £ 5.00 (100) 






Keyboard, 100 keys on board LCD & micro if £8.00 each 
Toroidal mains transformer 12V 4A & 0.4A, 12-0-12 @0.1A & 2A, 
9-09 @0.2A £4.00 each - £6.00 for 2. - £8.00 for 3 
Allitems new unless stated . Add 15% VAT to all prices. Prices 
include postage. Add 50p to orders below £5.00. Send an SAE for our 
latest list or for more info. 

Dept PE, 374 Milton Road, Cambridge, CB4 1SU 

Tel: 0223 424602 

SAE with all enquiries please! 






NE 
Al OE 


STRETCH 


OUT 


in display pages of 
PE! Phone Sarah 
Holtham on 


001-743-8888 for details! 









74HC series ICs 
74HCOO0 19p 74HCO2 19p 74HCO3 19p 
74HC04 19p 74HCO8 19p 74HC10 19p 
74HC11 26p 74HC14 39p 74HC20 19p 
74HC27 31p 74HC30 35p 74HC74 38p 
74HC86 29p 74HC107 36p 74HC138 41p 
74HC161 48p 74HC175 52p 74HC393 69p 


74LS series ICs 
74LS00 20p 74LS02 20p 74LS05 20p 
74LS30 20p 74LS32 20p 74LS51 20p 
74LS90 30p 74LS93 30p 74LS107 23p 
74LS112 23p 74LS138 35p 74LS139 35p 
74LS151 38p 74LS164 38p 74LS193 55p 
74LS24558p §_74LS37452p §74LS375 64p 


74F series ICs 
74F00 32p 74F02 32p 74F64 32p 
74F174 77p 74F251 64p 74F353 64p 
74F373 91p 74F398 96p 74F399 96p 


ECL series ICs 
10101 1.15 10102 1.15 10103 1.15 
10104 1.15 10124 3.68 10125 3.68 


A wide range of components and TTL, CMOS and 
ECL ICs are available. We also supply PC, XT and 
AT spares at LOW PRICES. Write or phone for our 
FREE catalogue. 





ROBOTICS 


Use your home computer to operate servo based 
Robots of your own design. Suitable for ZX 
Spectrum, Tatung, Einstein and Amstrad CPC. 
Send SAE for details to: 

PRF Software Dept. PE, 26 Olton Road, 
Mickleover, Derby DE3 5PL. 

Resistors at bulk prices Your Mix 
Carbon film, 0.25W, 5% 1p each or 45p for 50 
Metal film, 0.25W, 1% 3p each or £1.35 for 50 


V/C sockets, solder type (pin:price) 
14:10p, 16:11p, 20:14p, 24(0.6 or 0.3):16p. 


VC sockets with 0.1uF decoupler 





Are you an electronics 
hobbyist? 

If so, you will benefit from joining 

British Amateur Electronics Club! 


BAEC, C. Bogod, 26 Forrest Rd., 
Penarth, South Glamorgan 





14:60p, 16:65p. 






Prototyping boards (Vero) 
IBM XT £45.00, IBM AT £52.00 


ACCESS welcome by post or phone. Callers by 
appointment please. VAT INCLUDED. Please add 
50p for post and packing. Catalogue free. No min- 
imum order charge. 


BLACKMORE ELECTRONICS LTD. 
FREEPOST, Blandford Forum 
Dorset DT117BR 





* up to 1.000 inputs 
* 60+100 mm faders, pots, 


panels and audio switches 
* 6 auxiliaries Hf 
* versions for recording PA, ~~~ SN, 


radio, disco 


* circuit diagrams a 0258 451347 (24hr answerphone) EN 





Send 19p for catalogue to: K. Tek, P.O. Box 172a, 
Surbiton, Surrey KT6 GHN. Tel:01-399-3990 


SURPLUS/REDUNDANT ELECTRONICS 





PROGRAM NOW 


The Professional Software Developers 





COMPONENTS WANTED 








Journal 
ICs - Tuners - Transistors - Valves - Diodes etc - any 
quantity considered -immediate payment. Available from all good newsagents price 
ADM ELECTRONICS SUPPLIES £1.50 
Tel 0827 873311 Fax: 0827 874835 From The publishers of PE. 
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SERVICES 










We will make drilled PCBs to your 
specifications — one-offs to small production 


2 ei 2 
suns, fog Celta Pere may be made tor 
artwork transfer to acetate. Send your artwork 
to us or for further details contact Paul Oakes, 
PCB Production, Intec (Inverclyde) Ltd, 5 East 
Blackhall Street, GREENOCK, PA15 1HD. 









by! 





Call 


PROTO DESIGN 


Unit 8, liford Trading Estate 
Paycocke Road Basildon 
Essex SS14 4DR 





Put projects into practice. Project 
your component image here! 
Phone PE on: 
01-743-8888 



















TECHNICAL INFO SERVICES (PE) 
76 Church St, Larkhall, Lanarkshire ML9 1HE 
Phone 0698 884585 Mon-Fri, 9-5 
any other time 06808 883334 FOR FAST QUOTES 
WORLD'S LARGEST COLLECTION SERVICE MANUALS Most 
unobtainable elsewhere. Prices range from only £4.50 - large s.a.e. any 









BARGAINS FREE S/Sht as available. 
Comprehensive TV Repair Manual £9.50. Complete Radio Service and 
Repair Course £9.50. Complete Repair & Service Manuals Mono TV 
£12.50; CTV £17.00; Video £19.50. Complete Repair Data with circuit - 
Mono TV £9.50; CTV £12.50; Video £10.50. 

£3.00 plus LSAE BRINGS THE ONLY COMPREHENSIVE SERVICE 

SHEETS & MANUALS, CATALOGUES plus FREE CHASSIS GUIDE 
and £4.00 OF VOUCHERS 


WORKSHOP SERVICE MANUALS 
Video Recorders - £12.50 
Most Colour TV, Audio, Test, Vintage, Amateur etc. £6.00 
Please state Make/Model/Type with order. 

FREE Catalogue Unique Repair and Data Guides with all 
orders or LSAE for your copy. 
MAURITON ELECTRONICS LTD (PE), 

8 Cherry Tree Road, Chinor, Oxoforshire OX9 4QY 
Tel: (0844) 51694 


ELECTRONICS DESIGN 


SERVICE 
FOR FULL DETAILS SEND S.A.E TO: 


SPIRETRONIKS 
2 Woodside, Chesterfield, 
Derbyshire, $42 6SD 
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SURVEILLANCE 


NEW VHF MICROTRANSMITTER KIT, 
tuneable 80-115 MHz, 500 metre range, 
sensitive electret microphone, high quality PCB. 
SPECIAL OFFER complete kit ONLY £5 or 
assembled and ready to use £8.95. POST 
FREE. Access orders telephone 021 411 1821. 
Cheques/ P.O.'s to: Quantek Electronics Ltd, 
(Dept P.E.), 45a Station Road, Northfield, 


Birmingham, B31 3TE 
Surveillance devices, lasers, Tesla coils, 


scramblers, ultrasonic and many more, 
over 150 designs. Send SAE to: 
Plancentre, Old Wharf, Dynock Road, 
Ledbury HR8 2HS 

KITS MICROTRANSMITTER, VHF/FM, 
received on standard radio, 25x15mm, free 
microphone included - £4.50. Telephone 
transmitter, amazingly uses no batteries - 
£5.49. Bleeper transmitter vhf - £8.59 inc 
p&p. SAE list. Remittance to: A.C.E. (PE), 
99 Greenheath, Hednesford, Staffs. - 
Access orders 05438 71902 - same day 
dispatch 


a D 


Seekeees 


| SURVEILLANCE & |: 
COUNTER 
SURVEILLANCE 


EQUIPMENT 


WE MANUFACTURE AND SUPPLY 
TOP QUALITY 
SURVEILLANCE 
AND SECURITY 
EQUIPMENT |: 
including VHF Transmiters} & 
Automatic Telephone 
Recorders. Recording }} 
Briefcases. Bug 
fs Detectors. 
-*~7/ Telephone 


“S. 


: he Counter-Tap Units J 
; cw) K, “We also offer a complete | 
‘ range of accessories. 
including microcassette recorders, microphones. 
receivers, cassettes and batteries 


CCTV AND SECURITY 
SYSTEMS SPECIALISTS 


Write or phone for a detailed cataiogue to: 


ESKAN ELECTRONICS LID, | 


DEPT. PE, 172 CALEDONIAN ROAD, LONDON, N1 
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Small businesses - use PE 
Classified section for your 
products or services and 
watch your business develop! 


Phone Richard Caplis on 
01-743-8888 for details! 

















THE 
HOMEBUILT 
DYNAMO 


by Alfred T. Forbes 
ISBN 0-9597749-0-4 


Reviewed in PE. 
January, 1989. £42 
including air mail 


~ lodd-Forbes 
Publishing, 
ws §~PO Box 3919, 
pm, Auckland, 
“ New Zealand. 


AMATEUR 
75 hablo 


World's leading ham radio 
magazine. 

Annual subscription $39.00 (US 
Funds) from: 73 Amateur Radio, 
P.O. Box 58866, Boulder, 

CO 80322-8866, U.S.A. 





MISCELLANEOUS 


AAs fe REN SAA RE aT ERGY ES REIN PE, BARTS BORA S TR 
Laboratory stock clearence equipment, 
ECG transducers, Geigers, anemometers, 
spare motors etc. SAE list. Laboratories, 
Maplehurst, RH13 6LL Tel: 0403 891 236 
Simple Computer Output. Dozens of 
outputs possible!- any computer. No risk! - 
no direct system connections. Easy circuit 
construction. Only six inexpensive 
components/circuit. Many uses - robotics, 
security systems, model control etc. £1.99 
for full instructions (components not 
included). Tradewell Associates, 141 
Devonshire Avenue, Sheerwater, Woking, 
Surrey, GU21 5QB. 

Solar Eclipse 22nd July 1990 — Finland. 
For your travel and accomodation needs 
phone Margaret at Salford Travel Agency 
on 061-8329131. ABTA members. We are 
Finland specialists. 

VOICE/SOUND activated switches easy 
to follow diagrams and uses only £1.00. 
Components and P.C.Bs available: 
Herrington, 63 Home Farm Road, Hanwell, 
London W7 1NL. 

Had a good idea? Ideas, designs and 
inventions wanted. S.A.E. for more 
information: Martin Bliss Prop. MD, Adapta 
Plan, Dept. PE, 28 Clerkenwell Crescent, 
Malvern, Worcs WR14 2TX. 

RM Nimbus Experimental Analogue 
port. Two analogue and two digital 
channels, using mouse socket. Circuit, 
layout and listing £5.00; PCB £3.50. 
Logical Answers, 24 Elmwood, Mersea, 
Colchester, Essex CO5 8RD. 

Azimuth Test Cassettes, £5.85. lan 
Harrison, 7 Mill Hill, Repton, Derby. Tel: 
0283 702875. 
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| sateen the outcome of the GEC. 
| W Siemens bid to take over Plessey, — 
you can be sure that the general 
"process of redistribution of ownership in the _ 
electronics industry will continue. Apart 
from hostile takeover bids there will be — 
plenty more agreed mergers, acquisitions, — 
_ joint ventures and other such arrangements. 
_ Experts are predicting that in the next few _ 
years the world computer industry will _ 
consolidate into a smaller number of larger — |. 
- companies. In Wester Europe the coming of 
the single market in 1992, with its free trading 
conditions across frontiers, will certainly 
hasten the removal of the less competitive 
electronics businesses in this part of the world. 
A few months ago I asked rhetorically | 
"Why can't all these firms just settle down — 
and get on with the job of making and ~ 
_ selling electronics products without so much _ 
fuss about ownership?" And I oe to 
_ explore this question more deeply. . 


tl seems to me that this pecans 
shifting pattern of acquisition and — 
ownership must be understood on ‘two 
_ levels. One is more or less technical — the 
level of economic laws and imperatives of | 
- competition which determine the working — 
of free trade in an almost mechanistic 
fashion. You hear industrialists and ore . 
talking about "the logic of the situation” as _ 
if human wishes or decisions didn't cone : 
into it. But this is misleading (sometimes — 
deliberately so), because there is a second, 
deeper level of explanation which is 
: entirely about primitive human drives. And — 
here ' 'primitive" doesn't mean simple, ae 
close to the mainsprings of humanaction. FF 
On the ‘technical’ level of explanation, . 
everything derives from competition in a 
free market. To Say in Daainess and produce : 


owners, a ‘manufacturing company must : 

compete on price for a given design and sf 

quality of product. It must secure an _ 

adequate share of the available market. This _ 

means in fact that the products must be fecchies and thus then nearer it bpeoiches ne 
manufactured at sufficiently low unit cost to — — Sarge nt _ se it 
obtain the required profit when sold. — rc 
Secondly, to ensure that the technological _ 

design features of the products keep up with 

the continuous research and development. : 
This r&d cost is particularly nigh in the 

semiconductor sector. | surer to oe a acquisition. 

Thus to achieve both coninetiied. prices | Apart | from reducing unit < 

and state-of-the-art design the manufacturer economies of scale, there are r 

must operate efficiently to minimise unit _ possible r reasons for — and 
costs. Both of these ends can be achieved | 
| by becoming larger in terms of turnover. —> 

One important advantage of being ane. ol 

for example, is that it gives you opportu- — h 

nities for economies of scale. Savings are _ 

obtained by better utilisation of resources. _ os this means. aig. aside CO 
This applies not only to the manufacturing acquisitions of other companies, t 
“processes as such but also to the r&d, constant redistribution of ‘Tesourc 
management, marketing, advertising and on as firms sell off parts of th 
selling: activities and their costs. Furthe | 1 they don't want to other firms who do 
more a large — can a“ better - want them. a recent mame wai Oo 
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PRACTICAL ELECTRONICS 
BOOK SERVICE 


Here is your Editor's choice of books he 
thinks will be of interest to 
electronics and 
computer enthusiasts 


BEGINNERS AND EARLY STARTERS 





NIEW Mini-Matrix Board Projects. 
R.A.Penfold. 112 pages. £2.50. 
Order Code BP99 


Shows a selection of 20 useful and interesting circuits 
that can be built on a mini-matrix board of 24 holes by 10 
copper strips in size - an ideal book for early 
experimenters. 


NISW From Atoms to Amperes. 
F.A.Wilson. 160 pages. £2.95. 
Order Code BP254. 


For the absolute beginner, clearly explaining the 
fundamentals behind the whole subject of electricity and 
electronics. 


NEW Electronic Projects for 
Beginners. 

F.G.Rayer. 128 pages. £1.95. 
Order Code BP48 


Specially for the newcomer to electronics who is looking 
for a book containing a wide range of easily made projects. 
Some circuits need no soldering and many others show 
actual component and wiring layouts. 


Electronics Build and Learn 
R.A.Penfold. 128 Pages. £5,95. 
Order Code PC 101 


Combining theory and practice, the book describes a 
circuit demonstrator unit that is used in subsequent 
chapters to introduce common electronic components and 
circuit concepts, complete with practical experiments. 





Getting the Most from Your 
Multimeter 

R.A.Penfold. 112 pages. £2.95. 
Order Code BP239 


There's more to what you can do with a meter than meets 
the casual eye. The book covers the basics of what you 
can do with analogue and digital meters and discusses 
component and circuit testing. 


NEW Test Equipment Construction 
R.A. Penfold £2.95. 
Order Code BP248 


Describes in detail how to construct some simple and 
inexpensive, but extremely useful, pieces of test 
equipment. 
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Practical Electronic Building Blocks 
R.A.Penfold. There are two books - 
Book 1 : 128 pages. £1.95. 

Order Code BP117 

Book 2 : 112 pages. £1.95. 

Order Code BP118 


Book 1 is about oscillators and gives circuits for a wide 
range, including sine, triangle, square, sawtooth and 
pulse waveforms and numerous others from voltage 
controlled to customised ic types. 

Book 2 looks at amplifiers, ranging from low level discrete 
and opamp types to ic power amps. A selection of mixers, 
filters and regulators is included. 


30 Solderless Breadboard Projects 
R.A.Penfold. Two books each of 160 
pages. Book 1 : £2.25. Order Code 
BP107. Book 2 : £2.25. Order Code 
BP113. 


Each project is designed for building on a Verobloc 
breadboard and is accompanied by a description, circuit 
and layout diagrams and relevant constructional notes. 
Many of the components are common to several projects. 
Book 1 covers linear devices, and Book 2 covers cmos 
logic chips. 


Beginners Guide to Building 
Electronic Projects R.A.Penfold. 112 
pages. £1.95. Order Code BP 227 


Shows the complete beginner how to tackle the practical 
side of electronics and includes simple constructional 


projects. 


Oscilloscopes 

I.Hickman. £6.95. 

Order Code NT3 

Subtitled 'How to Use Them, How They Work’ the book is 
illustrated with diagrams and photographs and is 


essential reading for any one who wants to know about 
scopes, from first principles to practical applications. 


How to Get Your Electronic Projects 
Working. 

R.A.Penfold. 96 pages. £2.50. 

Order Code BP110. 


Essential reading for anyone who wants first-time success 
in project assembly. Covers tracing mechanical faults as 
well as testing for failures of active and passive 
components of most types. 


SATELLITE TV 


Guide - 2nd edition John Breeds. 
£11.95. Order Code STV1 


Full of vital information for any competent diyer who 
wishes to install a satellite tv antenna and obtain 
optimum reception quality. 


An Introduction to Satellite 
Television 

F.A.Wilson. 112 pages. £5.95. 
Order Code BP195 


Informative answers to many of the questions about 
this communications revolution. The information is 
presented on two levels, one aimed at the complete 
beginner, the other at professional engineers and 


serious amateur enthusiasts. 


eX Ef 0) (OW eWI IR LERY (6 


§ Lig 
I. Sinclair. 112 oases: £5.95. 
Order Code PC102 


A non-mathematical introduction to the new digital 
technology, discussing the principles and methods 
involved in devices such as cd, dat and sampling. 


Electronic Music Projects 
R.A.Penfold. 112 pages. £2.50. 
Order Code BP74 


24 practical constructional projects covering fuzz, wah, 
sustain, reverb, phasing, tremolo etc. The text is split into 
four sections covering guitar, general, sound generation 
and accessory projects. 


More Advanced Electronic Music 
Projects 

R.A.Penfold. 96 pages. £2.95. 
Order Code BP174 


Complementing BP74 by covering more advanced and 
complex projects including flanging, chorus, ring 
modulation, plus a selection of drum, cymbal and gong 
circuits. 


NEW Computer Music Projects 
R.A.Penfold. 112 pages. £2.95. 
Order Code BP173 


Practical Midi Handbook 
R.A.Penfold. 160 pages. £5.95. 
Order Code PC103 


A practical how-to-do-it book for musicians and 
enthusiasts who want to exploit the capabilities of Midi. 
Covers keyboards, drums, sequencers, effects, mixers, 
guitars, and computer music software. 


Midi Projects 
R.A.Penfold. 112 pages. £2.95. 
Order Code BP182 


Practical details of interfacing many popular home 
computers with Midi systems, and also covering Midi 
interfacing to analogue and percussion synths. 


NEW Electronic Synthesiser 
Construction. 

R.A.Penfold. 112 pages. £2.95. 
Order Code BP185. 


Even relative beginners should find the monophonic 
synthesiser described here within their capabilities if the 
book is thoroughly read. Individual aspects of the synth 
are dealt with separately and pcb designs are shown for 
the main modules. 
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DIGITAL AND COMPUTING 





WIEW A Concise Introduction to MS- 
DOS. 
N. Kantaris. 64 pages. £2.95. 


Order Code BP232 

A ready-reference guide for those who need a quick insight 
into the essential command functions of this operating 
system, but who don't have the time to learn it fully. 


An Introduction to Computer 
Peripherals 

R.A. and J.W. Penfold. 80 pages. 
£2.50. Order Code BP170 


Covers such items as monitors, printers, disc drives, 
cassettes, modems, etc, explaining what they are and how 
to use them with your computer and with each other. 


Microprocessing Systems and 
Circuits 

F.A.Wilson. 256 pages. £2.95. 
Order Code BP77 


A comprehensive guide to the elements of microprocessing 
systems, covering the fundamental principles behind this 
important subject. 


Introduction to 6800/6802 
Microprocessor Systems 
R.J.Simpson and T.J.Terrell. 238 


pages. £10.95. Order Code NT9 


The book covers systems hardware, programming 
concepts and practical experimental work that will assist 
in understanding the 6800/6802 microprocessor, with 
additional information on the 6802D5E evaluation 
system. 


NEW An Introduction to 68000 
Assembly Language. 

R.A. and J.W.Penfold. 112 pages. 
£2.95. Order Code BP184 


Covers the fundamentals of writing programs that will 
vastly increase the speed of 68000 based machines such 
as the Commodore Amiga, Atari ST range, Apple 
Mackintosh, etc. 













NEW Electronic Science Projects. 
Owen Bishop. 144 pages. £2.95. 
Order Code BP104 


A bumper bundle of experimental projects ranging in 
complexity and including a colour temperature meter, 
electronic clock, a solid state (led display) scope, an infra- 
red laser, a fascinating circuit for measuring the earth's 
electrical field strength, and many more. 


Electronic Security Devices 
R.A.Penfold. 112 pages. £2.50. BP56 


Full of ideas for keeping your valuables safe. The circuits 
include designs for light, infra-red, ultrasonic, gas, smoke, 
flood, door and baby sensors. 


NEW More Advanced Electronic 
Security Projects. R.A.Penfold. 112 
pages. £2.95. Order Code BP190 


Follows on from where BP56 leaves off and describes a 
number of more up-to-date and sophisticated projects, 
such as pyro-sensors, infra-red and doppler-shift 
detection, fibre-optic loops, and many others. 


NEW Electronic Projects for Cars 
and Boats. 

R.A.Penfold. 96 pages. £1.95. 
Order Code BP94 
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GENERAL CONSTRUCTIONAL 





Getting the Most from Your Printer 
J.W.Penfold. 96 pages. £2.95. 
Order Code BP181 


How to use the features found on most dot-matrix printers 
from programs and popular wordprocessors, showing 
examples of what must be typed to achieve a given effect. 


Micro Interfacing Circuits 
R.A.Penfold. Two books, each of 112 


pages. 
Book 1 : £2.25.Order Code BP130. 


Book 2 : £2.25. Order Code BP131 


Both books include practical circuits and useful 
background information though pcb layouts are not 
included. Book 1 mainly covers computer input-output 
techniques. Book 2 deals primarily with practical 
application circuits. 


NEW An Introduction to 6502 
Machine Code. 

R.A. and R.W. Penfold. 112 pages. 
£2.50. Order Code BP147 


Covers the main principles of machine code programming 
on 6502-based machines such as the Vic-20, Oric- 
1/Atmos, Electron, BBC and Commodore 64. It assumes 
no previous knowledge of microprocessors or machine 
code and gives illustrative programming examples. 


WEW A Z-80 Workshop Manual. 
E.A.Parr. 192 pages. £3.50. 


Order Code BP112 

A book for those who already know Basic but wish to 
explore machine code and assembly language 
programming on Z80 based computers. 


Practical Digital Electronics 
Handbook 

M.Tooley. 208 pages. £6.95. 
Order Code PC 104 


Nine constructional projects introduce digital circuits, 
logic gates, timers, microprocessors, memory and interface 
circuits - an essential book for anyone interested in digital 
devices. 




















y simple projects that can be with a car 
and/or boat. Stripboard constructional details are 
included, as are explanations of the circuit theory. 








Power Supply Projects 
R.A.Penfold. 96 pages. £2.50. 
Order Code BP76 


A selection of power supply designs, including simple 
unstabilised, fixed voltage regulated and variable voltage 
stabilised, ni-cad charger, voltage step-up, and inverter. 










More Advanced Power Supply 
Projects 

R.A.Penfold. 96 pages. £2.95. 
Order Code BP192 


Covers more advanced topics than BP76 and includes 
precision supplies, switch mode and computer controlled 
supplies, plus a selection of miscellaneous circuits. 


NIEW Popular Electronic Circuits. 
R.A.Penfold. 160 pages. £2.95. 


Order Code BP80 


Containing a wide range of circuit designs for experienced 
constructors who are capable of producing working 
projects direct from a circuit diagram without specific 
constructional details. 
































DATA AND INFORMATION BOOKS 


Digital IC Equivalents anc 
Connections 

A.Michaels. 320 pages. £5.95. 
Order Code BP140 

Linear IC Equivalents and Pin 
Connections 

A.Michaels. 256 pages. £5.95. 
Order Code BP141 


connections of a popular user-orientated selection o 


of origin. The Digital ICs book also quotes details o 
packaging and families. 


Opamps 

B.Dance. £6.50. 

Order CodeNT2 

Subtitled 'Their Principles and Applications’ this 
interesting book is written in a simple non-mathematical 


style and provides a source of practical circuits that use 
both commonplace and more sophisticated opamps. 


Electronic Hobbyists Handbook 
R.A.Penfold. 96 pages. £4.95. Order 


Code BP233 

Provides a source of useful information that the amateur 
enthusiast is likely to need for day-to-day pursuance o: 
hobby electronics. 


Practical Electronics Handbook 
I. Sinclair. £7.95. 


Order Code NT1 


A useful and carefully selected collection of standard 
circuits, rules-of-thumb and design data for enthusiasts, 
students and engineers involved in radio, computing and 
general electronics 


Newnes Electronics Pocket Book 
I.E.Parr. £6.95. 


Order Code NT10 

Presents all aspects of modern electronics in a readable 
and largely non-mathematical style, and is a good source 
of valuable information for enthusiasts and professional 
engineers alike. 


WW Key Techniques for Circuit 
Design 

G.C. Loveday. £6.95. 

Order Code BM 101 

Tackles the problems of designing circuits from scratch, 
introducing the concept of target specifications, the 


design sequence, device selection, rules of thumb, and 
useful equivalent circuits. 
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READY-MADE 
P.Cc. BOARDS 


Simplify your project assembly — use a ready-made printed 
circuit board. All are fully drilled and roller tinned. Just slot in 
the components as shown in the project texts, and solder them. 
PCBs are the professional route to project perfection. 


MAIL ORDERING 


Select the boards you want, and send your order to 
PE PCB SERVICE, PRACTICAL ELECTRONICS, 
193 UXBRIDGE ROAD, LONDON W112 9RA. 
Prices include VAT and postage and packing. Add £2 per board 
for overseas airmail. Cheques should be crossed and made 
payable to Intra Press. 
Quote the project name and PCB Code Number, and print 

your name and address in Block Capitals. Do not send any 
other correspondence with your order. 


TELEPHONE ORDERS (OPEN 24 HOURS) 
Use your Access card and phone your order to 


0268 289923 
clearly stating your name and address, card number, and 
order details. 
All orders receive priority attention, but allow 28 days for 
delivery in case a PCB is temporarily out of stock. 
WE CAN ONLY SUPPLY THE PCBS LISTED HERE 


CHECK LATEST ISSUE FOR 
PRICES BEFORE ORDERING 





PHOTOCOPIES OFTHE TEXTS MAY BE BOUGHT FROM THE 
EDITORIAL OFFICE AT £1.00 EACH PART (£1.50 OVER- 
SEAS), P&P INCLUSIVE. 

COMPONENTS ARE AVAILABLE FROM ADVERTISERS. 
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PE COMPETITION 


MAPLINOSCOPY! 





YOU'VE TRIPLE SCOPE FOR WINNING! 





COMBINE FORCES TO ENABLE 
THREE OF YOU TO WIN A 
SUPERB MAPLIN TRIPLE-TRACE 
ZOMHZ OSCILLOSCOPE! 


WORTH NEARLY £300! 


Generously donated by Maplin, these splendid 
XJ61R scopes are precision laboratory models 
that will enhance the workshop and test facilities 
for any reader fortunate enough to own one. And 
one could be yours just for the cost of a stamp! 


Maplin’s scopes have a wealth of facilities: 


@ 3 Channels - 3 Traces 

@ Sensitive 1mV/div vertical amplifiers 

@150mm rectangular screen with internal 
graticule 

@xX-Y mode for phase shift and frequency 
measurements 

@ TV sync separator for video signal monitoring 
20ns/div X-sweep for fast signal observation 

@ Algebraic operation for Chans 1 and 2 

@ Easy and stable channel triggering 

@® 50mV/div Chan 1 output to counters etc 

@ Trigger hold-off for complex signal triggering 


HOW TO ENTER 


Just answer the five simple questions on the 
entry form and send the form to: 

Practical Electronics, Scope Competition, 193 
Uxbridge Road, London W12 QRA. All correct 
answers will be put into a draw which will take 
place on 29th September 1989. The first three 
names drawn will each win one these Maplin 
scopes. The Editor's decisions (and definitions!) 
are final. 

You may send a photocopy of the entry form 
providing you also attach the original entry 
coupon clipped from the corner of this page (not a 
photocopy of it). 





MAPLIN SCOPE ENTRY FORM 


Circle the correct answer to the following 
questions, or write in your own answer: 


1. The initial letters C.R.T. stand for: 
Cathode Radar Tube Caesium Ray Tube 
Capacitive Resonance Trigger Other 


2. The name Rayleigh is renowned for: 
Bicycles Plymouth Hoe Maplin Sands 
Electronic Supplies Other 


3. Signal phase and frequency comparison 
patterns on a scope screen are called: 
Lissotrichous Figures Lissajous Figures 
Listeria Figures Other 


4. In a scope tube the electron beam starts 
its journey to the screen from the: 
Anode Dynode 
Pentode Other 


5. Which of these (if any) is the odd one out? 
Oscilloscope Video Camera 
TV set Radio Computer 
Cash Dispenser Radar | None of these 
6. What is the common link in Q5? 


Name and address (in block letters): 


Cathode 
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_..IN ONE GREAT 


The K5000 Metal Detector Kit combines the 
challenge of DIY Electronics assembly with the 
reward and excitement of discovering Britain’s buried 
past. 


THE KIT — simplified assembly techniques require little 
technical knowledge and no complex electronic test 
equipment. All stages of assembly covered in a detailed 36 
page manual. 

THE DETECTOR — features Analytical Discrimination 

& Ground Exclusion, backed by the proven pedigree of 
C-Scope, Europe's leading detector manufacturer. 


Ask at your local Hobby/Electronics shop or contact:— 
C-Scope International Ltd., Dept. PE 
Wotton Road, Ashford, Kent TN23 2LN. 


CSCO” = Telephone: 0233 629181. 
INDEX TO ADVERTISERS 
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Interak 1 
SINGLE BOARD COMPUTER 


t Tell LI “SBC-1” 
iat 


0 
I i 
all! 
0 0 0 0 
ET haf PICU 
A computer doesn't have to look like you'd expect a computer to look. 


L 
It doesn’t have to have a keyboard and a screen and floppy disks and 
so on. 
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The SBC-1 has the bare minimum of chips a Z80 computer can have 
and still be a computer: A 4 MHz Z80-CPU chip, an EPROM chip (up 
to 32K), a static RAM chip (up to 32K) and a pair of 8255A I/O (input 
output) chips giving 48 individual lines to waggle up and down. There 
are one or two additional “glue” chips included, but these are simple 
“74LS” or “HC” parts. 


A star feature is that no special or custom chips (ie PALs, ULAs, ASICs 
etc) are used — and thus there are no secrets. The Z80A is the fastest 
and best established of all the 8-bit microprocessors — possibly t!.e 
cheapest too! 


Although no serial interface is included, it is easy for a Z80A to waggle 
one bit up or down at the appropriate rate — the cost is a few pence 
worth of code in the program: why buy hardware when software will do? 


Applications already identified include: Magnetic Card reader, mini 
printer interface, printer buffer, push button keypad, LCD alphanumeric 
panel interface, 40-zone security interface for auto sending of security 
alarms, code converter (eg IBM PC keyboard codes to regular ASCIl), 
real time clock (with plug in module), automatic horticultural irrigation 
controller. 


By disabling the on-board Z80A-CPU this card will plug into our Interak 
1 CP/M Plus disk-based development system, so if you don't fancy 
hand-assembling Z80 machine code you don't have to! 

The idea is (if you are a manufacturer) you buy just one development 
system and then turn out the cheap SBC-1 systems by the hundred. If 
you are really lazy we can write the program for you and assemble the 
SBC-1 cards so you can get on with manufacturing your product, leavin 
all your control problems to us. 


Greenbank 


For more details write or phone us: 
Greenbank Electronics, Dept (E9P), 460 New Chester Road, 
Rock Ferry, Birkenhead, Merseyside. L42 2AE. Tel: 051-645 3391 











WIDE RANGE OF XENON FLASHTUBES 


Write/Phone your enquires 


SOLID STATE RELAY 


Single make will switch up to 250 V AC 10 amp. 
operating voltage 3-32 V DC silent contactless opto- 
isolated. Fraction of maker's price £3.00 + 50 p p+p. 
Total inc VAT £4.03. 


VARIABLE VOLTAGE TRANSFORMERS 


INPUT 220/240V AC 50/60 OUTPUT 0-260V 

200W 0.1 amp max £24.00 p&p £3.00 (£31.05 inc VAT) 

0.5KVA 2.5 amp max £26.50 £3.75 (£34.79 inc VAT) 
1KVA 5ampmax £34.00 £4.25 (£43.99 inc VAT) 
2KVA 10 ampmax £49.00 £5.50 (£62.68 inc VAT) 
3KVA15ampmax £65.00 £6.25 (£81.94 inc VAT) 
5KVA 25 amp max £115.00 

Carriage on request 








































SPECIAL OFFER AC CAPACITORS 
1.5 MFD 440V £2.00 5 MFD 440V £4.00 
2 MFD440V £2.50 5.4 MFD 280V £2.00 
4.1 MFD 440V £3.50 5 MFD660V £3.00 

12 MFD 400 £4.00 
p+p 50p per unit plus VAT to be added to total. 






































VOLTAGE CHANGING 
TRANSFORMER 
1250 Watt auto. Tapped 0-90V, 100, 110, 115, 
120, twice to obtain voltages between 90 
and 240V. Fitted in heavy duty louvered 
metal case. Fused input. Price incl VAT & 
p&p £39.50. 


COMPREHENSIVE RANGE OF TRANSFORMERS-LT- 
ISOLATION & AUTO (110-240V Auto transfer either 
cased with American socket and mains lead or open 
frame type. Available for immediate delivery. 


ULTRA VIOLET BLACK LIGHT FLUORESCENT TUBES 
Aft 40 watt £10.44 (£12.00 inc VAT) Caller only 
2ft 20 watt £7.44 + £1.25 p&p (£9.99 inc VAT) 
13in 10 watt £5.80 + 75p p&p (£7.53 inc VAT) 
12in 8 watt £4.80 + 75p p&p (£6.38 inc VAT) 
Yin 6 watt £3.60 + 50p p&p (£5.12 inc VAT) 
6in 4 watt £3.60 + 50p p&p (£5.12 inc VAT) 
230V AC BALLAST KIT for either 6in, 9in or 
12in tubes £5.50 + 55p p&p (£6.96 inc VAT) 
For 13in tubes £6.00 + 75p p&p 
(£7.75 inc VAT) 


400 WATT UV LAMP 
Only £28.00 + £2.50 p&p (£35.08 inc VAT) 


175 WATT SELF BALLASTED BLACK LIGHT 
MERCURY BULBS Available with BC or ES 
fitting. Price incl VAT & p&p £16.65. 


a EE 5 NS Aa RSIS SR IL 
12 VOLT BILGE PUMPS 
Buy direct from the importers 
500 GPH 15ft head 3 amp 
£16.00 inc. 
1750 GPH 15ft head 9 amp 
£19.25 + £2.00 p&p (£25.00 inc VAT) , 
EPROM ERASURE KIT 
Build your own EPROM ERASURE for a fraction of 
the price of a made-up unit kit of parts less case 
includes 12in 8 watt 2537 Angst Tube Ballast unit 
pair of bi-pin leads neon indicator on/off switch 
safety microswitch and circuit £14.00 + £2.00 p&p 

(£18.40 inc VAT) 



























TORIN CENTRIFUGAL BLOWER 
230V ac 2,800 RPM 0.9amp 130mm diameter impellor 
outlet 63 x 37mm overall size 195 x 160 x 150mm long. 
Price £17.50 + £2.50 p&p (£23 inc. VAT) 






SHADED POLE GEAR MOTORS 

In the following sizes: 

9 RPM 12 RPM 80 RPM 160 RPM 110V AC or 240V AC 
with capacitors (supplied). Price incl VAT & p&p £12.65 


GEARED MOTORS 
71 RPM 20lb inch torque reversable 115V AC input 
including capacitor and transformer for 240V AC 
operation. Price incl VAT & p&p £23.00. 







































12 V DC COOLER EXTRACTOR FAN 
New brushless motor 92mm sq. Price incl VAT & p&p 
£11.50. 






























SOLID STATE EHT UNIT 
Input 230/240V AC, Output approx 15KV. Producing 
10mm spark. Built-in 10 sec timer. Easily modified 
for 20 566, 30 ae to continuous, Designed for boiler 
ignition. Dozens of uses in the field of physics and 
electronics. eg supplying neon or argon tubes etc. 
Price less case £8.50 + £1.00 p&p (£10.93 inc VAT) NMS 


‘COOLING FANS-BRAND NEW! 
200/400V AC American Boxer ‘Peewee’ 7-bladed high 
efficiency cooling unit 80mm sq zx 40mm deeps 40cm 
approx. Price incl VAT & p&p £10.35. 

EX-EQUIPMENT FANS 120mm sq x 38mm deep in 
either 115V or 230V AC Tested and guaranteed. Price 
incl VAT & p&p £7.76. 

Large selection of various speed greased motors from 
stock. Phone or write for details. 
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From stock at prices that defy competition 
C/F Blowers Program Timers 
Microswitches Synch Motors 

write/phone your enquiries 

NMS = NEW MANUF SURPLUS 

R&T = RECONDITIONED AND TESTED 


SERVICE TRADING CO 


57 BRIDGMAN ROAD, CHISWICK, LONDON W4 5BB 
Showroom open 01-995 1560 
Monday/Friday ACCOUNT CUSTOMERS MIN. ORDER £10 










SUPER HY-LIGHT STROBE KIT 
Designed for Disco, Theatrical users etc. 

Approx 16 joules. Adjustable speed £48.00 + £2.00 p&p 
(£57.50 inc. VAT) 

Case and reflector £22.00 + £2.00 p&p (£27.60 inc VAT) 
SAE for further details including Hy-Light and 
industrial Strobe Kits. 
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POWER CONDITIONER 


FEATURED IN ETI 
JANUARY 1988 


The ultimate mains 

purifier. Intended mainly 
for lowering the noise 

floor and improving the 
analytical qualities of 
top-flight audio equipment. 


The massive filter section contains thirteen capacitors and 
two current balanced inductors, together with a bank of six 
VDRs, to remove every last trace of impulsive and RF 
interference. A ten LED logarithmic display gives a second by 
second indication of the amount of interference removed. 
Our approved parts set consists of case, PCB, all 
components (including high permeability toroidal cores, ICs, 
transistors, class X and Y suppression capacitors, VDRs, 
etc.) and full instructions. 


PARTS SET £29.80 + VAT 


A low cost (but high performance) mains conditioner is also available. 


MAINS CONDITIONER PARTS SET £5.40.+ VAT 
RUGGED PLASTIC CASE £1.80 + VAT 


THE DREAM 
MACHINE 


FEATURED IN ET! (jm 
DECEMBER 1987 4a 


Adjust the controls to suit your mood and let the gentle, 
relaxing sound drift over you. At first you might hear soft rain, 
sea surf, or the wind through distant trees. Almost hypnotic, 
the sound draws you irresistably into a peaceful, refreshing 
sleep. 


For many, the thought of waking refreshed and alert from 
perhaps the first truly restful sleep in years is exciting enough 
in itself. For more adventurous souls there are strange and 
mysterious dream experiences waiting. Take lucid dreams, 
for instance. Imagine being in control of your dreams and able 
to change them at will to act out your wishes and fantasies. 
With the Dream Machine it’s easy! 


The approved parts set consists of PCB, all components, 
controls, loudspeaker, knobs, lamp, fuseholders, fuse, mains 
power supply, prestige case and full instructions. 


PARTS SET £19.80 + VAT 


Ben Sweetiand’s best seller GROW RICH WHILE YOU SLEEP 
lsnowin stock. £2.95 (NOvAT ) 


TVBOOSTER — 


Good TV pictures from poor 
aerials is what this project is all 
about. Keith Brindley's Aerial 
Booster gives a massive 230B 
gain to ensure good viewing for 
campers and caravanners, from 
indoor aerials, or wherever a 
antenna is not practical. 


Based on the OM335 hybrid amplifier, the booster has specifications to rival 
the best: wideband operation from 10MHz to 1.4 GHz, mid-band gain of up to 
2608 and a wide supply range of SV to 26V (it will run from car batteries for 
caravanners, dry batteries for campers, or a mains ‘battery eliminator’ in the 
home). No special UHF construction skills are needed — the project could be 
made by a careful beginner. 


There are two parts sets for the project. AA1 contains the printed circuit board, 
M335 hybrid amplifier, components and instructions. AA2 is the optional 
case set: rugged screened box, front and rear panels, waterproofing gaskets, 
feet, sockets and hardware. 





AA1 PARTS SET £12.80 + VAT 


AA2 PARTS SET £4.80 + VAT 


AA3 OPTIONAL MAINS POWER 
SUPPLY PARTS SET £6.80 + var. 


POWERFUL AIR 
IONISER 


FEATURED IN ETI 
JULY 1986 


lons have been described as 
‘vitamins of the air’ by the 
health magazines, and have 
been credited with everything 
from curing hay fever and asthma to improving concentration and 
putting an end to insomnia. Although some of the claims may be 
exaggerated, there is no doubt that ionised air is much cleaner 

and purer, and seems much more invigorating than ‘dead’ air. 

The DIRECT ION ioniser caused a great deal of excitement when 

t appeared as a constructional project in ETI. At last, an ioniser 

hat was comparable with (better than?) commercial products, 

vas reliable, good to build . . . and fun! Apart from the serious 
‘pplications, some of the suggested experiments were outrageous! 
Ne can supply a matched set of parts, fully approved by the 
Jesigner, to build this unique project. The set includes a roller 

ined printed circuit board, 66 components, case, mains lead, 

ind even the parts for the tester. According to one customer, the 

xet costs ‘about a third of the price of the individual components . 
Vhat more can we say? Instructions 


. afe 
>ARTS SET WITH BLACK CASE £12.60 + vaT "ludea 
"ARTS SET WITH WHITE CASE £12.80 + VAT 












RAINY DAY 
PROJECTS 


JUMPIN’ JACK FLASH (ETI March 1988) 


KNIGHT RAIDER 





Spectacular rock, stage and disco lighting effect! £6.90 - vat . 
CREDIT CARD CASINO (ETI March 1987) : 
The wicked pocket gambling machine £5.90 - : 
FEATURED IN ETI JULY 1987 ae see 
MAINS CONTROLLER (ETI January 1987) 
The ultimate in lighting effects for your Lamborghini, Maserati, BMW Isolated logic to mains interface £6.20 - var 
(or any other car, for that matter). Picture this: eight powerful lights in MATCHBOX AMPLIFIERS (ETI April 1986) 
line along the front and eight along the rear. You flick a switch on the Listen: 50W of Hi-Fi power from an amp small 
dashboard control box and a point of light moves lazily from left to enough to fit in a matchbox! e 
right leaving a comet's tail behind it. Flip the switch again and the Matchbox Amplifier (20W) £6.50 - var 
point of light becomes a bar, bouncing backwards and forwards Matchbox Bridge Amplifier (S0w) £8.90 - var 
along the row. Press again and try one of the other six patterns L165V Power Amplifier IC, with data and circuits £3.90 - var 


An LED display on the contro! box let's you see what the main lights 
are doing 

The Knight Raider can be fitted to any car (it makes an excellent fog 
light!) or with low powered bulbs it can turn any child's pedal car or 
bicycle into a spectacular TV-age toy! 

The parts set consists of box, PCB and components for control, PCB 
and components for sequence board, and full instructions. 

Lamps not included. 


PARTS SET £24.80 + VAT 


TACHO/DWELL METER (ET! January 1987) 
Turn your Metro into a Porsche! £16.40 - var 
Hi-Fi POWER METER (ETI May 1987) 


Measures Hi-Fi output power up to 100W 
- includes PCB, components, meters 


Mono power meter 
Stereo power meter 


£3.90 - var 
£7.20 - vat 


The best ioniser 


design yet - 


this one 











x 10") ions every mj 
at min 
“dS x 10" ions per secon ’ 


With extra emitt 
ers this can be 
increased still further! can 


PARTS 


SET £28.40 + var 


The parts se 
includes case, pitied 


Circuit boards, 126 top 
grade components, all 
controls, lamps, hardware. a 
multi-point phospher-bronze 
emitter and full instructions 
Some parts are available : 
te — 
please send SAE for ii ye 
+ £1 for lists, Circuit and Construction 


RE A DY. p u [ T MISTRAL Ps FOARD with parts set). 


roje ] 
and testy bees detais, pret, 229 CLEANER 
: S, | 
Pylon Peter Leah at PL. tiead 
urn Road Eastville Bristol BSS 6TT 


INTERNAL EMITTER soo... 





8. Evenings Only 


ION FAN £9.80 yar 


An almost Silent piezo-electric fan, mains 


ed, to Pump ions aw 
ay fr 
emitter and into the room. Wietasen ts 


and instructi bie | 
se €Ctiveness of any ioniser by five times! 


LEDs 


Green rectangular LEDs 


BURGLAR BUSTER 


Be safe from intruders with our Burglar Buster alarm system! It has all the 
features you'd expect from a high-tech alarm: entry and exit delay, 
anti-tamper loop, delay warming and control-box protection. 


for bar-graph displays. 
He vbesbhe sa yg onic oe come aos 50for £3.50 500 for £25 
ped sm Hse < mairalpiian 100for£6 1000 for £45 


anything suitable in your spares box. Set contains 4 PCBs, ICs, transistors, 
relays, Capacitors, resistors, diodes, regulator, piezo sounder and full 
if istructior S. 


DIGITAL AND AUDIO EQUIPMENT LEDs 
Assorted 3mm LEDs: red, green, yellow and orange. 


BB1 PARTS SET £12.80 + VAT 25 of each (100 LEDs) for £6.80 








and 15% VAT to total. 

Eire and overseas: 

no VAT. Carriage and insurance £4.50. 
Please allow up to 14 days for delivery. 


CONDUCTORS 


LIMITED 





Tel: (0600) 3715 
SALES DEPT., ROOM 108 ,FOUNDERS HOUSE, REDBROOK, MONMOUTH, GWENT. 
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All can be built in an afternoon! : 








__ doanion-survey of yourhouse or office— in short, it will 
__ tell you anything you want to know about ions in the air. 






PROFESSIONAL 


FITNESS 
MONITOR 


EATURED — 
; INETL 
There's nothing quite so encouraging as AUGUST 1988 
having a quantifiable result to show for your training efforts. If you are not 
particularly fit. your resting heart rate will be around 80 beats per minute 
As your jogging, aerobics or sport strengthens your heart. the rate will drop 
dramatically - possibly to 60bpm or less. With the S101. you can watch 
your progress day by day 
Breathing is important too. How efficiently do you take up oxygen? 
How quickly do you recover from ‘oxygen debt’ after strenuous activity? 
The $101 will let you know 


The approved parts set consists of: case. 3 printed circuit 
boards, all components (including 17 ICs. quartz crystal. 
75 transistors, resistors, diodes and capacitors). LCD. 

switches. plugs. sockets. electrodes. and full instructions 
for construction and use. 


PARTS SET £33.80 + VAT 


Some parts are available separately. Please send SAE for lists. or 
SAE ~ £2 for lists. circuits. construction details and training plan (free with parts set) 









FEATURED INETI 
FEBRUARY 1989 
The Q-ionis a hand-held 

meter which sniffs out ions 
inthe air. It can tell the good 










one you've made yourself, 
help you set up fans and position the ioniser for best effect, 


Indirect mode the bar-graph readout will detect the presence of negative or 
positive ions and measure neg-ion strengths from 5x 10” to 10"° ions per 
second, which covers the levels you can expect when an air ioniser is in use. 
For the smaller concentrations of natural air ions, integrate mode will increase 
the sensitivity as far as you like. 

Our approved parts set comprises: case, ion collector, printed circuit board, 
ail components (including six ICs, schottky diode, cermets, VDR, zener, 

37 resistors and capacitors, LEDs, plug, socket, earth lead, etc.) 

andfull instructions. 

PARTSSET £18.40 + VAT 

Some parts are available separately — please send SAE for lists, or 

SAE + £1 for lists, circuit, construction details and further information (free 
with parts set). 


BIO. 
FEEDBACK 


FEATURED IN ETI 
DECEMBER 1986 





af 





Bio-feedback comes of age 
with this highly responsive, 
self-balancing skin 
response monitor! The 
powerful circuit has found application in clinical situations 
as well as on the bio-feedback scene. It will open your 
eyes to what GSR techniques are really all about. 

The complete parts set includes case, PCB, all 
components, leads, electrodes, conductive gel, and full 
instructions. 





PARTS SET £16.80 + vaT 
BIO-FEEDBACK BOOK £4.50 (no vaT) 


Please note: the book, by Stern and Ray, is an authorised guide to 
the potential of bio-feedback techniques. It is not a hobby book, 
and will only be of interest to intelligent adults. 


M FEATURED INET) 
AUGUST 1987 


The most antonishing project ever to have appeared in an 
electronics magazine. Similar in principle to a medical EEG 
machine, this project allows you to hear the characteristic 

rhythms of your own mind! The alpha, beta and theta forms can 

be selected for study and the three articles give masses of 
information on their interpretation‘and powers. 

In conjunction with Dr. Lewis's Alpha Plan, the monitor can be 
used to overcome shyness, to help you feel confident in 
stressful situations, and to train yourself to excel at things you're - 
‘no good at’. 

Our approved parts set contains case, two PCBs, screening can 
for bio-amplifier, all components (including three PMI precision 
amplifiers), leads, brass electrodes and full instructions. 


PARTS SET £39.80 +VAT ALPHA PLAN BOOK £2.50 
SILVER SOLUTION tor piating electrodes) £3.80 + VAT 


Parts set available separately. We also have a range of accessories. 
professional electrodes, books, etc. Please send SAE for lists, or 

SAE + £2 for lists, construction details and further information (free with 
parts set) 
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FLAME MASTER <a 
HOT GAS SOLDERING TOOL <n 


Superb Pocket Size Portable Gas 
Soldering Iron 





Powered by Butane Gas 
Simple to Refill 
Temperature up to 400°C (750°F) 
Up to 2 Hours Continuous Use 


















FLAME MASTER 
5 1N1 HOT GAS TOOL KIT 


Complete with tough moulded to measure case and including: 


MULTI-PURPOSE TOOL , 


4 Interchangeable Soldering Iron Tips 
Soldering Iron 

Hot Cutting Knife 

Wide Area Flame Torch 

High Temperature Flame Torch 
Hot Air Blower 


GREAT FOR 
Electrical and Electric Work 
Cutting Plastics and Fibres 
Sealing, Bonding and Shrinking 
Removing Paint and Putty 


The Flame Master hot gas tool kit has many uses. It can be a soldering iron, 
a pencil flame torch, a hot air blower or a wide (flat) flame torch. 

You can fit the soldering head with a selection of soldering tips and the hot knife, or you 
can fit the flame head, onto which you can attach the hot blower or the wide flame unit. 
The choice is yours! 





BRIE CSESR SESS Sen aa ig UR RE res Si ROR ae SR pep ee ep EN A Add Carriage 
If order below £5 
PIN Soi ai oia, ce sind cakadnadandacchuaclpenpieeidan ts Naswantaegip anges please add 50p 


BRE PUMA |S anteeeggees Ee 8 SNS eS Total 


| authorise you to debit my Credit Card account for the cost of goods despatched. 


creat cardo. LT TT TTT ETT TTT tity | 


PCO AIO VUBG soc scsi conics aia ines ths pad cinmicendasonds dvdnnsbiseaipinagvensobbabapiteds Delete as required. 


PHONE BEFORE 5PM FOR SAME DAY DESPATCI 


: ALL PRICES INCLUDE VAT. 
All items subject to availability, both items will be on sale in our shops i 
Birmingham, Bristol, Leeds, Hammersmith, Edgware, Manchester, Nottinghar. 
Southampton and Southend-on-Sea. 


If ordering by Credit Card please Sign ............:ccsssccsssecsreseeseeeseceseeeeneseeeeeeestaessneensesesasenseesanes 
Expiry date of Credit Card  .............ssscsssssccsscscnssrscsncccesscscenseescsncsesneseesessccsescsesessoeensnsessnes PE 


